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The United States is becoming a “grayer” nation. U.S. Administration of Aging 
projections indicate that by 2030 nearly 20 percent of the national population will be aged 
65 or older, with a significant portion of this growth occurring along the hurricane-prone 
Atlantic and Gulf coasts. This demographic shift creates new challenges for emergency 
management. Previous research shows that the elderly do not perceive risks and warnings 
the same way as other groups, and as a result may react differently to risk. 
Disproportionately high fatality rates for the elderly in recent disasters indicate that these 
differences are a key determinant of survival in a disaster, and that crucial information 
about how elderly perceive and respond to hazards is missing. 
This research aims to improve understanding of how the elderly population 
perceives and responds to the threat of hurricanes in the rapidly graying state of South 
Carolina. One goal of this research is to identify and explore key differences in hurricane 
behavior between the younger population and the elderly. Another goal is to compare 
changes in behavior and intended action between two different segments of the elderly 
population, defined in the public health literature: the “young-old” (those aged 65 to 74) 
and the “aged and oldest-old” (those 75 and older.) Finally, this research explores the 
importance of factors such as proximity to the hurricane threat, perception of hurricane 
risk, and previous storm experience in evacuation behavior. This study addresses these 
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questions through a mixed-methods approach, combining quantitative analyses using data 
from the 2011 South Carolina hurricane evacuation survey and interviews with elderly 
individuals. The findings indicate that various influences, such as pet ownership and 
work status, affect potential evacuation behavior differently between groups. All three 
age groups exhibit differences, indicating that a universal assessment of evacuation 
behavior may not be the best approach. Risk perception demonstrates the strongest 
influence as part of logistic models, and serves as an intermediary factor in causal 
models. Experience demonstrates variable influence between groups. The findings of this 
study provide the basis for planning improvements and outreach for coastal elderly 
populations coping with natural hazards.
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1.1 Overview  
 
 Hurricanes Sandy and Katrina laid bare a sobering fact: the elderly population of 
the United States is not prepared to respond to disaster. The stories of the elderly in 
Katrina are well known, and the facts are shocking. Stories of elderly refusing to leave 
their homes (Neumeister 2012) or having too much difficulty to leave as the storm struck 
the Gulf were not uncommon.  In Louisiana, seven out of ten fatalities involved 
individuals over the age of 65 (McCann 2011). A substantial proportion of the dead, 47 
percent, were aged 75 or older. While the press mostly focused on the racial disparities at 
work within the disaster, relatively few noted the age-related disparities. 
 However, the issues of age would again emerge seven years later in Hurricane 
Sandy. Out of the disaster came reports of New York’s elderly dying in the face of the 
storm. Some died as they attempted to evacuate, others died as they huddled in their 
homes (Neumeister 2012).  In most cases, the rising floodwaters claimed the victims. 
However, that was not all that caused the deaths. In one case, a 75-year-old woman died 
of a heart attack as her oxygen supply failed with the power (Neumeister 2012).  Though 
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the death toll for Sandy did not approach the terrible heights of Katrina, it became clear 
that managers learned few lessons about the elderly in storms 
from seven years earlier. Indeed, here is a clear need to determine how elderly individuals 
perceive hurricane threats and interpret risk communications, as well as which factors 
influence their decisions whether to evacuate when in danger, and how these factors 
might vary as they continue to age. 
 The pursuit of this knowledge takes place in a dire situation. The persistence of 
climate change and resulting changes in sea surface temperatures potentially magnify 
hurricane risk, leading to stronger storms and new trajectories (Knutson et al. 2010). 
These newly exposed coastal communities are growing quickly, joining other coastal 
communities as the fastest growth regions in the country. In 2010, 39 percent of the 
United States population lived in coastal shoreline counties (NOAA 2012).  Current 
growth projections show no sign of this trend abating, increasing the number of 
Americans exposed to hurricane risks. 
 More troubling is the changing composition of these regions. The whole of the 
United States is in the middle of a demographic transition. Between the 2000 and 2010 
Censuses, the growth of the elderly population outpaced the rest of the country, 15 to 9.7 
percent (Tavernise 2011). The country is experiencing a “graying” of its population, with 
some models projecting this population segment to comprise over 20 percent of the total 
population by 2030 (Aldrich and Benson 2008).  Within this subgroup, the oldest 
population segment – those over 85 – projects to grow to 8.9 million people (Cherry et al. 
2008). Advanced age presents a multitude of life changes for the individual, which are at 
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the heart of their increasing vulnerability. These include increasing physical impairment, 
diminished sensory awareness, increasing medical issues, psychological impairment, and 
decrease in social support (Fernandez et al. 2002). These physical and mental limitations 
may work to reduce an individual's ability to respond to and recover from disasters, 
especially when it comes to evacuation (Ngo 2001; Mayhorn 2005). 
1.2 Research Objectives 
 
 The objective of this research is to determine what influences the elderly to leave 
their homes and communities in the face of a disaster threat, and how these influences 
differ from the rest of the population. In addition to comparisons to the broader public, 
this research explores differences that exist within this large and broadening segment of 
the United States’ population as well. As individuals age, they experience several 
different life changes at a rapid pace. Loss of a spouse, failing health, or changes in 
cognitive function can happen suddenly, potentially decreasing the individual’s capability 
to take action from year to year. Evacuation behavior surveys do not often account for the 
influence of these potential life-changes, and the research record reflects it. In a meta-
study of hurricane and non-hurricane evacuations, Sorensen and Sorensen (2007) 
determined that while being elderly was influential in an individual’s response to a 
warning, the record on its impact – whether it increased or decreased the likelihood of 
evacuation – is mixed. 
To further examine and determine what role age plays in evacuation decisions, 
this study examines the similarities and differences in factors influencing evacuation 
decision-making and responses for three populations: the younger population of South 
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Carolina, those aged 65 to 74, and those 75 and over. These age groups, commonly found 
in public health literature, provide a policy-based view of shifting priorities and behaviors 
between age groups living along the hurricane coast. 
In particular, this research addresses the following broad research questions: 
1. Are the factors influencing evacuation decisions by the elderly similar to or 
different from those of non-elderly populations? 
2. Are the factors influencing evacuation decisions consistent within the elderly 
population as a group or are there sub-group variations among those 65-74 and 
those over 75? 
3. To what extent do proximity to the hurricane threat, perception of hurricane risk, 
and previous storm experience affect their decisions, and which of these is most 
critical in the decision making to evacuate or not? 
1.3 Structure of the Document 
This dissertation provides models of potential influences on evacuation behavior 
for three distinct age groups, encompassing several different components described in the 
literature as key motivators. The following chapter provides a review of the relevant 
literature, detailing the issues surrounding the elderly in disaster as well as the basis for 
factors included in the analysis. The third chapter introduces the study area, in terms of 
risk and demographics, and the methods used. This chapter also explains the theoretical 
framework utilized and its justification. The fourth chapter reports the results of a 
quantitative analysis conducted using logistic regression and causal model techniques and 
data from the hurricane evacuation survey. The fifth chapter reports the findings of a 
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series of semi-structured interviews conducted with the elderly living along the South 
Carolina coast, providing contextual insight. The sixth and final chapter offers a brief 
summary of the dissertation, its limitations, a discussion on potential avenues for future 








The elderly population subgroup is among the most complicated groups to 
understand in disaster research. In their seminal paper on social vulnerability, Cutter et al. 
(2003) identify the elderly as a vulnerable subgroup. They cited concerns for mobility in 
both extremes of the age spectrum, potentially complicating evacuation. These problems 
would affect factors such as burden of care and contribute to a lack of resilience. Despite 
this assertion, Cutter et al. (2003) find that the increase in age within an area brought with 
it a decrease in vulnerability in their study. Taken at its face value, it would seem that age 
could be of benefit in a disaster situation, with the wisdom and experience assisting in the 
navigation of any potential complications (Morrow 1999). What it more likely indicates 
is the complicated nature of being elderly in the United States. More than any other 
population subgroup, the elderly experience many rapid life changes in a short amount of 
time, significantly altering their personal physical and social environments in ways they 
may not be fully aware of as they happen. 
Despite this complexity, study into changes in elderly responses and coping 
strategies pre- and post-disaster has be sparse in the hazards and disasters literature. This 
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is potentially the result of the prevailing view of the elderly, which sees it as a 
monolithic group with relatively little time left. At the start of the 1940s and shortly after 
the inception of the Social Security program, the average life expectancy for a US citizen 
was 64 years (Shrestha 2006). By the early 21st century, the average life expectancy had 
jumped to 77 years, adding over a decade to the average American life. Because of this, 
what it means to be elderly has changed dramatically. The distance between the ends of 
an individual's working life and their natural life has expanded, creating a considerably 
larger and more diverse group than had been initially considered by government planning 
in all aspects. These nuances are at the heart of responding to risk, likely contributing to 
the varied and wide-ranging differences in response attributed to the elderly. (Mayhorn 
2005) 
The variable nature of the evacuation process further complicates the examination 
of the elderly in hurricane scenarios. The literature on the subject is substantial, stretching 
back to the post-World War II era. However, infrequent severe storm events drive much 
of the hurricane-oriented research, making the record somewhat unreliable as individuals 
respond to different storm scenarios. While recent research demonstrates the usefulness 
of hypothetical scenarios in exploring hurricane evacuation behavior (Whitehead 2005), 
relatively few of these studies exist.  Fewer still focus on particular vulnerable groups, 
such as the elderly.  
2.2 Evacuation: Warning/Response and Action Processes 
 The evacuation process is multidimensional, encompassing several personal, 
social, and experiential factors. These factors influence the decision whether or not to 
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evacuate, and affect departure timing. The overall hurricane evacuation process is 
comprised of two components: the warning process, and the action process. Most often, 
these components happen in sequence, with warning first and action second. However, in 
cases of shadow evacuation, there may be overlap between the two as action may be 
taken before the warning is fully comprehended. 
 The warning process involves all steps from first hearing the warning to 
responding to it. It is during this period that households develop their protective response 
to a dangerous situation, choosing from a range of recognized options (Burton, Kates, and 
White 1990).  Households take the action they deem most appropriate, such as whether to 
evacuate or to shelter-in-place, given the information they have available (Mileti and 
Peek 2000).  This information originates from several different sources, both formal and 
informal (Mileti and O’Brien 1992). As such, the development of meaning during a 
hazardous situation follows the pathways commonly used in other social situations 
(Mileti and Peek 2000).   
Mileti and Sorensen (2000) provide a simple framework that traces the warning 
process. The first phase is actually hearing a warning through some source. This can 
occur through an official warning, a friend or family member, or through the news media. 
In some cases, this message may not be a warning at all, but rather information deemed 
alarming or actionable by the receiver (Quarantelli 1990). In the second phase, the 
receiving individual or household forms an understanding of the warning as it pertains to 
them (Mileti and Peek 2000). It is during this time that the receiver places the information 
into their personal context, using their definitions of a particular event type and 
experiences with it to generate a sense of what is happening (Mileti and O’Brien 1992). 
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Receivers may not derive experiential understanding solely from their personal 
experiences, but also from vicarious experiences through friends or through media reports 
(Kalkstein and Sheridan 2007, Dash and Morrow 2001).  Education initiatives may also 
bridge any gaps in knowledge on the part of the receiver, especially if they have had little 
to no experience with the event in question (Kalkstein and Sheridan 2007). 
The receiver then assesses the message, and from there attributes some level of 
belief in the message. Depending on the relationship between receivers and the message 
sender, belief may vary widely between different groups (Kalkstein and Sheridan 2007). 
Moreover, research by Perry and Lindell (1997) demonstrates the importance of 
population attribute such as age and race in warning response. Trust, in some cases, may 
be rooted in the history of a place. Without trust, it becomes difficult to create a 
satisfactory communication that will engender the needed response (Slovic 2000). 
Distrust in some circles may come from such factors, such as previous neighborhood 
disaster experiences (Elder et al. 2007) or false alarms (Atwood and Major 1998), and 
may attenuate resulting actions or alter receiver goals.   
The next phase, personalization, is when the receiver decides whether the risk 
pertains to them or is a concern for someone else. In most cases, receivers will deny the 
existence of danger to their persons and households (Drabek 1999; Mileti and Sorensen 
2000). Therefore, they may seek out additional information before deciding that the 
hazard endangers their health and property in a process called “milling” (Mileti and 
Darlington 1997). Receivers reach out to peers and family members, or search other 
media outlets for further information on the hazard. Generally, as respondents engage in 
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milling behavior, the more likely it is they will respond to warning messages (Mileti and 
Darlington 1997).  
The last phases are when the appropriate action, based on receiver preference, is 
decided and performed (Mileti and Peek 2000).  These actions are rooted in the context of 
the individual, and therefore selected from a limited number of perceived actions (Burton, 
Kates, and White 1990). However, receivers do not derive their decisions as a binary of 
shelter or evacuate. Rather, these actions take place upon a spectrum of choices that 
includes timing of departure (or sheltering), shelter choice, and composition of parties. 
For example, evacuation choices includes who one leaves with and how they evacuate, 
destination, and shelter choice, Once selected, the preferred (or perceived optimal) 
solution begins the next component of the evacuation process: the action phase. 
The action phase is dependent on the warning/response phase not only for the 
decided action, but also for the range of available options once a household decides to 
act. A large body of research has engaged with evacuation (Baker 1991, Sorensen and 
Sorensen 2007), but commonly only concern themselves with the reaching of a decision. 
While this research is indeed instructive, it ignores the crucial factor of time and its role 
in action selection. More than other decisions made related to environmental hazards, the 
amount of time remaining after deciding a protective action directly affects its potential 
for success. 
In work focused primarily on wildfires, Cova, Dennison, and Drews (2011) 
highlight the importance of time in considering this range of responses. In their model, 
the evacuation decision process joins with other potential actions (shelter-in-place and 
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shelter-in-refuge) along a timeline (Figure 2.1). As time progresses, the potential actions 
that are available to a household decrease. The timeline demonstrates the variability 
between households, as Household 5 has a much longer time to assess its options than 
does Household 4. In other words, one household may see their range of choices reduce 
faster than another household, due to their location or due to hazard characteristics that 
alter the nature of the risk. In all cases, the only safe decision remaining is to shelter 
within one’s home. The time available for each option, however, changes from place to 
place as the risk level changes over space.  
 
Figure 2.1: Evacuation decision making with respect to time for wildfires (Source: Cova, 
Dennison, and Drews 2011) 
 
Dash and Gladwin (2007), Stein et al. (2010) and Wolshon et al. (2010) suggest 
the need to consider the spectrum of responses in hurricane events, and analogs to the 
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items discussed by Cova, Dennison, and Drews (2011) are apparent in a hurricane 
scenario. The decision timeline begins at the first receipt of hurricane information, as 
recent studies indicate that households may act without hurricane warnings (Dow and 
Cutter 2000). Available time can vary significantly, dictated by both proximity to the 
danger and environmental factors that attenuate or amplify the overall risk. Available 
actions decrease as the storm approaches, until its proximity significantly alters potential 
shelter options or precludes them altogether, leaving only the home as a protective 
option. 
Numerous factors may confound taking appropriate action, from financial 
concerns to physical constraints such as the inability to operate a vehicle (Lindell et al. 
2011). Individuals can overcome these issues to effect a successful evacuation, but doing 
so can take considerably more time. These issues affecting the time of departure remain 
understudied (Lindell et al. 2011) despite their salience (Dow and Cutter 2002) for 
evacuation planning (Wolshon et al. 2009) and the potential financial impacts timing may 
have on evacuees (Czajowski 2011). Lindell et al. (2011) discuss the substantial amount 
of evidence of household sheltering preferences. In particular, most households prefer 
homes of friends and family or hotels to public shelters. Beyond this, the logistical 
dimensions of evacuation remain somewhat underexplored, including factors such as 
departure timing, distance and costs of evacuation, and the duration of the evacuation 
(Lindell et al. 2011). While the literature engages with the choices of evacuation and 
sheltering, the spectrum of choices and considerations undertaken after the evacuation 
decision remain understudied, especially for vulnerable groups including the elderly. 
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While many studies find that personal perception of risk is crucial in evacuation 
decision-making (Baker 1991, Sorensen and Sorensen 2007), recent studies suggest that 
it is but one consideration for vulnerable populations. Phillips and Morrow (2007) 
criticize contemporary literature for engaging with this concept of intersectionality 
without sufficient scrutiny in warning response. Much like in other vulnerability research, 
the intersection of various factors can make it difficult to separate effects (Tierney et al. 
2001, Phillips and Morrow 2007), creating a disincentive to engage with the concept. 
However, the importance of these interacting factors is apparent when discussing the role 
of race in behavioral response to hurricanes. While African-Americans have been shown 
to perceive greater risk for numerous hazards (Finucane et al. 2000), race has been 
commonly found to be a negative indicator of evacuation in hurricane studies (Gladwin 
and Peacock 1997, Elliott and Pais 2006). In the Elliott and Pais (2006) study, both race 
and income exhibited an influence on evacuation prior to Hurricane Katrina. In a study 
with African Americans evacuated from New Orleans after Hurricane Katrina, Elder et 
al. (2007) found that numerous factors played a role in decisions not to evacuate. While 
the authors’ focus groups identified economic factors as an issue, others such as concern 
for neighborhood crime and perceived discrimination reflect cultural and historical 
components that influence behavior that are not often considered in evacuation research. 
In sum, there exists a great deal of complexity in the evacuation decision and 
subsequent behavior when an individual is confronted by a hurricane, working within a 
relatively long timeframe to make a decision compared to other potential hazards. As 
such, the influences revealed by hurricane evacuation studies may change from storm to 
storm, an artifact of the environmental and social milieus threatened by hurricane events. 
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The following section provides an overview of the potential factors that influence 
evacuation decisions of households. 
2.3 Evacuation: Factors and Influences 
 The previous section outlined the importance of the individual to their ultimate 
evacuation. Previous research indicates that a number of factors influence evacuation 
behavior. These influences potentially influence the evacuation decision in several 
different ways. Baker (1991) published a seminal restudy of several hurricane 
evacuations. The findings of this study provide the basis of most subsequent hurricane 
behavioral research, codifying the most crucial factors. The factors of risk perception, 
official direction, storm factors, and mobile homes are the factors revealed by Baker 
(1991) to have the strongest influence on behavior. Baker (1991) considered many of the 
other factors that appeared in the literature, such as gender and race, to be unreliable 
indicators of evacuation behavior. However, research since 1991 demonstrates the 
salience of these and other factors in the evacuation decision. 
 With hurricane evacuation behavior, the question is not only whether a factor 
exhibits an influence on a receiver. Rather, it is also a question of how the influence 
affects subsequent behaviors. Where one factor exerts a positive influence on an 
individual, spurring them to evacuate, another might lead them to decide to shelter in 
place. Some factors, such as age and experience, may exhibit influences on both sides of 
this binary between studies. This further complicates using some factors to measure 
evacuation likelihood.   Several of the factors outside of those found by Baker (1991) do 
not have the same weight of evidence, in part a result of their inconsistent measurement 
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within the literature. The following sections provide a breakdown of the various factors 
influencing hurricane evacuation behavior, first reviewing the “Baker factors” and then 
other demographic, experiential, and social factors favored in contemporary literature. 
2.3.1 The “Baker Factors” 
In a restudy of several hurricane evacuations, Baker (1991) devised a list of four 
factors influencing hurricane evacuation behavior. Subsequent studies endeavored to 
include these factors, and the findings are relatively consistent between them.  As a result, 
these factors are the most often examined and have a strong backing in the literature. In 
particular, risk perception consistently demonstrates a far stronger relationship with 
evacuation behavior than any other factor. In general, people respond to the risks they 
understand to be of danger to them (Slovic 2000). These responses can vary depending on 
the risk, but in the case of hurricanes the most extreme action is evacuation. If people feel 
that the hurricane is capable of injuring or killing them, they will remove themselves 
from the risk area. 
Following Baker (1991), the evidence for risk perception’s salience is extremely 
consistent in the literature (Horney et al. 2010, Stein et al. 2010, Riad et al. 1999, Dow 
and Cutter 2000). However, the measurement of risk perception varies widely between 
studies. Some measure its components (Stein et al. 2010), and others using damage 
estimation as a proxy (Cutter et al. 2011). From a geographic perspective, it becomes 
difficult to reconcile certain hurricane-related phenomena. For example, surveys often 
probe different types of flood risk, but might consider different flood types piecemeal or 
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together. Despite these inconsistencies in measurement, risk perception remains the 
strongest indicator of evacuation behavior. 
Another factor of demonstrated importance is official warning or advice. Since 
the development of more sophisticated forecasting techniques, warnings are more precise 
and accurate (Sorensen 2000). This improved accuracy engenders a level of trust in the 
community, and as such, many residents of hurricane-prone communities will often 
indicate an intention to evacuate when told by officials to do so. On the other hand, those 
who do not hear warnings or do not believe they apply to their area will shelter-in-place. 
However, some evidence from recent storms suggests that changes in media consumption 
could lead to exposed individuals considering official input along with other information 
(Dow and Cutter 2002). These “hurricane savvy” populations, due to their understanding 
of the region and its hurricane history, demonstrate a more nuanced understanding of the 
risks inherent and act accordingly. This could be potentially rooted in previous evacuation 
history, such as false alarms, but this factor remains understudied. One of the issues with 
assessing official warning is the lack of engagement with these hurricane savvy groups. 
While studies often ask respondents whether advice and commands of officials influence 
their decisions, they do not assess this influence in comparison with other information 
sources. While studies routinely assess the importance of different information sources, it 
is rarely in conjunction with the source of the actionable information. As an example, 
individuals routinely rank television as the most crucial source of information for 
determining action. However, research often leaves to speculation how the type of 
information consumed might spur different behaviors. 
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Another factor often considered an integral motivator of action is the 
characteristics of the threatening storm. These factors include items such as storm 
direction, its speed, the storm's strength, and behavior leading up to landfall (Stein et al. 
2010, Lazo et al. 2010). Similar to risk perception and official input, storm characteristics 
have a substantial influence on evacuation behavior. Stronger storms evoke higher 
evacuation rates, as do more direct storm trajectories (Lazo et al. 2010, Smith and 
McCarty 2009, Whitehead 2003). However, a common issue with hurricane evacuation 
studies comes from the nature of their study. In particular, most studies occur after an 
actual storm, which possesses its own particular characteristics. As such, it is difficult to 
assess different scenarios related to hurricanes. Those that do are, by nature of the survey 
design, incapable of reviewing a few characteristics. Most often, they assess storm 
categories due to its simplicity and salience (Arlikatti et al. 2006, Lazo et al. 2010). Few 
studies take advantage of online survey techniques, which may be more able to handle 
several hypothetical scenarios. 
Baker (1991) and subsequent studies (Whitehead 2000, Wilmot and Mei 2004, 
Gladwin and Peacock 1997, Smith and McCarty 2009) find that home type can exhibit an 
influence on evacuation behavior as well. Residents living in mobile homes, in general, 
exhibit a greater inclination to evacuate as hurricanes approach. Much of this is by 
design, as mobile homes are unable to withstand even weaker hurricane winds 
(Kusenbach et al. 2010). Warnings often include additional language informing mobile 
home residents of the risk, advising them to leave the area even if the hurricane does not 
pose a direct threat. In hurricane-prone regions, the residents of mobile homes are also 
among the groups most often to exhibit high perceptions of risk, such as females and 
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minority groups (Finucane et al. 2000). Conversely, those who live in single-family 
homes are more likely to shelter in place, especially in weaker hurricanes (Horney et al. 
2012). Few studies engage with other types of residences, such as apartment buildings or 
duplexes. It is difficult to say whether this is by design in the survey instruments, or if it 
is a reporting choice on the part of researchers. 
2.3.2 Demographic Factors 
 In general, Baker (1991) discounted the importance of demographic factors in the 
evacuation decision. His general critique focused on the variable impact of these factors, 
stating that their inconsistent impact should relegate them to secondary importance. 
However, later research vindicated these variables, demonstrating their importance in 
several instances. However, the research record for these factors is less consistent, which 
is a potential result of Baker's devaluation of their importance in hurricane evacuation 
behavior. 
 The research record indicates that gender is often a factor in evacuation behavior. 
In post-storm assessments and hypothetical studies, females are more likely than males to 
evacuate. One interpretation of these tendencies may be the influence of risk perception. 
In a study by Finucane et al. (2000), they observed a “white-male effect” in risk 
perception. That is, American white males were the most likely to undervalue 
environmental risks when compared to other groups. Females, on the other hand, 
demonstrated higher overall risk perceptions. As such, females may report higher 
likelihood to evacuate due to their greater concern for the risk. Another interpretation 
centers around societal gender roles. However, some studies suggest this increased 
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propensity to evacuate may be a result of the commonly ascribed role of caretaker and 
mother (Morrow 1999, Bateman and Edwards 2002). Because society more often 
ascribes the role of family caretaker to females, they behave in a manner befitting the role 
by fleeing the danger while men are more inclined to stay and defend. Only one study, 
Bateman and Edwards (2002), has successfully engaged with the reasoning behind the 
evacuation disparities between genders. Few engage with potential “caretaker” factors 
among females (Lindell et al. 2005, Bateman and Edwards 2002). 
 Another factor with a similar level of evidence is race. In essence, white 
respondents to hurricane surveys are more likely to evacuate than their minority 
counterparts (Whitehead 2003, Elliott and Pais 2006, Riad et al. 1999). The most 
accepted explanation is a lack of resources within minority groups (Cutter et al. 2003, 
Morrow 1999, Blaikie et al. 2004), but some qualitative studies suggest that distrust may 
be a potential issue (Elder et al. 2007). However, assessments of racial evacuation 
commonly fall along the lines of white and African-Americans. Only a few studies 
engage with other racial or cultural groups, such as Hispanic populations (Riad et al. 
1999, Gladwin and Peacock 1997). Studies routinely leave immigrant groups under-
represented, especially those who speak English as a second language. The goals of large-
scale surveys are partially to blame, but a few studies that have engaged directly with 
these populations (Wilson and Tiefenbacher 2012). Engagement with these populations 
continues to remain elusive. 
 Respondent age is a factor exhibiting a mixed influence on evacuation behavior, 
never consistently loading one way or the other. Researchers suggest a few potential 
impacts related to age. The first relates to the experience that comes with age. Older 
 
20 
respondents will have a better idea of what to expect when it comes to a hazard event, 
while younger respondents may have a more difficult time assessing the risk. In this case, 
older respondents will stay while the younger respondents will leave (Wilmot and Mei 
2004, Solis et al. 2010). In some cases, however, the opposite seems to hold (Bateman 
and Edwards 2002, Lazo et al. 2010). Another explanation is attachment to the area, 
which might keep elderly from abandoning their homes to the storm (Elder et al. 2007). 
While there is a steady stream of research emanating from the public health literature, 
only a few studies have directly addressed the age question. Most studies treat the age 
factor as a continuous variable, often finding its relationship with evacuation insignificant 
or mixed (Sorensen and Sorensen 2007).  
A potential contributing factor to this conflict may be the shifting definition of 
“elderly” (Sakauye et al. 2009). While the commonly accepted definition of a senior 
citizen in the United States is the age of 65, there are studies and governing bodies that 
will define the population threshold differently (Wang and Yarnal 2012). Other studies 
focus on what seem to be the most vulnerable segments of the elderly population, such as 
those residing in assisted-living situations or in nursing homes, whose evacuation 
decisions are generally made by professional caregivers (Dosa et al. 2007). However, this 
group represents a very small percentage of the overall elderly population, representing 
only 4.6 percent in 2000 (Peek 2010). Several open questions remain regarding the 
elderly evacuation experience, such as health issues and shifting social support from loss 
of friends and spouses. 
 Studies found respondent income and education levels have a similar effect on 
evacuation behavior. Those with better educations and higher incomes are more likely to 
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evacuate, while those with a lesser education or lower income will not leave. However, 
these factors are fraught with some peril. For example, individuals may feel 
uncomfortable reporting their income (Hasan et al. 2011), leading some studies to use 
education as a proxy. These two factors, though at times linked, can have a highly 
variable relationship (Soobader et al. 2001). Others have used the lack of income 
reporting as a measure of income in hurricane studies (Hasan et al. 2011). However, there 
is little grounding in the literature for such a use of unreported data, and its use in this 
case is highly questionable. 
 Less known is the impact of household members with special needs or household 
pets. While suggested much earlier in the literature, only recent studies examine these 
factors in earnest. Special needs create a mixture of decreased economic flexibility, due 
to medical costs and time demands on the part of other household members, and 
decreased mobility (Van Willigen et al. 2002). Even if the individual is ambulatory, 
logistical needs such as medications or vital medical equipment may complicate the 
decision. Only a few studies investigate the influence of special needs household 
members, and so far, the findings are decidedly mixed. Beyond that, very few studies 
engage with the type of needs on the part of that member. This is perhaps not so much a 
failing of the literature but the result of a perceived invasion of personal privacy, 
complicating any potential information gathering and a potential decrease of response 
level.  
Recent evacuation studies have begun to determine the importance of pet 
ownership (Heath et al. 2001, Whitehead 2003, Whitehead et al. 2000). In general, pet 
owners are less likely to evacuate than those without pets. In such cases, individuals are 
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unwilling to abandon their pet if they are unable to carry and shelter them (Edmonds and 
Cutter 2008). Despite this emerging understanding of the importance of pets, the research 
still lags in considering the factors surrounding pet-related evacuation failures. Issues 
surrounding the size of pet, related investment into the pet in the form of pet insurance or 
medical costs, and pet evacuation logistics remain open questions in evacuation research. 
 Homeownership and household size are factors increasingly falling out of favor in 
hurricane studies. The research suggests that owning a home creates an attachment that 
may discourage evacuation, due to high levels of investment in the home and the desire to 
protect it (Smith and McCarty 2009). Research also suggests that larger household 
memberships have a similar impact, as it becomes more difficult to move the household 
as one unit (Gladwin and Peacock 1997). However, few recent studies have confirmed 
the salience of this factor. One potential explanation is the increased ownership of 
vehicles, which in turn has contributed to an increase of potential vehicles taken on an 
evacuation, therefore reducing the burden of moving large households (Dow and Cutter 
1998). However, compared to other factors, these two are more inconsistent in recent 
research. Finally, on the opposite end of the age spectrum are children. The research 
record suggests that families with children are more likely to evacuate, but the factor's 
significance varies widely between studies. However, more than a few found this to be a 
significant factor (Lindell et al. 2005, Gladwin and Peacock 1997, Smith and McCarty 
2009). Its inconsistency may result from the simplicity of its assessment in most cases, as 
well as a potentially sliding-scale issue where membership in the category can change 
between studies. Few studies delve into the details, such as the exact age of the children, 
potential difficulties in moving them, or the gender of the children (Hasan et al. 2011). At 
 
23 
present, the literature on evacuation has never assessed the role of household parenting 
regimes. This includes the age of the child’s guardians or whether a mother or father is 
present. 
2.3.3 Experiential and Social Factors 
 Another set of factors thought to influence evacuation behavior are experiential 
and social in nature. While Baker (1991) and studies by Mileti and colleagues (1992, 
1997) prove the importance of peers and family members in the warning process, few 
researchers engage with their importance during the action process. Some, such as Van 
Willigen et al. (2002) and Litt (2008), offer qualitative insights into the importance of 
others in the evacuation of some individuals. This extends beyond Quarantelli’s (1990) 
family unit, and in some cases out into the community. This is of particular import to 
special needs populations, who require assistance from others to effect an evacuation 
(Van Willigen et al. 2002). However, research into the importance of personal networks 
beyond the warning process remains understudied. 
 Baker (1991) discusses the potential importance of experience in hurricane 
evacuation, but ultimately finds his study’s evidence to be wanting. However, subsequent 
studies highlight the factor’s potential importance in hurricane behavior (Adeloa 2009, 
Arlikatti et al. 2006, Riad et al. 1999). In most cases, experience is seen as having a 
positive influence on subsequent evacuation behavior (Burnside 2006, Solis et al. 2010), 
but there is at least some evidence that it may have a discouraging effect in some cases 
(Hasan et al. 2011). However, the measurement of experience often varies widely in 
evacuation research (Sharma and Patt 2011). What may lead to the inconsistencies in 
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measuring the role of experience is the different means of asking the question, or relating 
it to past events. Many will ask whether individuals have experienced a hurricane, but 
seem to fail in assessing the severity of the storm or its impacts. Few studies demonstrate 
sensitivity to dissimilar experiences, which could then account for differential impacts of 
experience. 
 Potentially related to experience is tenure in the area, usually defined as years 
lived within the hurricane-prone region. Generally, the research suggests that living for an 
extended period in the area may lead to a perceived improved understanding of the area's 
hurricane risk, which may lead to a decision contrary to manager expectations. As such, 
increased duration of residency in the area leads to a decrease in evacuation behavior 
(Arlikatti et al. 2006, Lazo et al. 2010, Riad et al. 1999). Studies often find preparedness 
to be a crucial factor. Namely, the presence of an established household plan for 
evacuation or sheltering is a crucial factor in evacuation decision-making (Bateman and 
Edwards 2002, Petrolia et al. 2011, Burnside 2007). Studies often ascertain the presence 
of this plan through either asking directly about it or through inquiries into planned 
destination. Having a destination in mind indicates a level of preparation on the part of 
the household, which can lead to evacuating (Solis et al. 2010). 
2.4 The Elderly in Disaster 
Beyond evacuation, other problems may exist for the elderly during a disaster. For 
the elderly dwelling within a community, for example, there are very real concerns 
regarding whether they receive the support they require in a disaster. Needed support 
encompasses both social and financial realms, and lacking such support could exert an 
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influence on hazard behavior. Fothergill and Peek (2004), in their review of poverty in 
the United States and its impact on disaster response and recovery, found that the elderly 
among this group were at times not able to respond or recover as quickly as other 
population groups. Peek (2010) cites numerous studies that indicate that the elderly suffer 
greater proportional monetary losses. This increased economic sensitivity leads the 
elderly to be at greater risk of losing more than their younger counterparts do. Thus, the 
ability to cope economically with disasters is complicated for the elderly compared to 
younger populations. Of particular note is a study done by Childers (1999), which finds 
elderly female-headed households had trouble in securing FEMA loans in the wake of a 
disaster, effectively limiting their ability to rebuild after a disaster.  
Perceived risks and social concerns may hinder help-seeking related to 
environmental hazards. Simply put, elderly individuals may feel there are actions they 
should or should not take, based on their worldview. Huerta and Horton (1978) suggest 
that the stigma attached to receiving government funds may compromise an elderly 
individual’s sense of self-worth and independence, thus discouraging applications to 
government sources of recovery funds. Working through a government agency, they fear, 
may even threaten their autonomy in the community.  This lack of engagement with 
emergency managers creates a situation where it is very easy for elderly disaster 
survivors to slip through the cracks, becoming invisible in the community during 
recovery phases. Ngo (2001) finds this thread throughout several different disasters, 
indicating that elderly commonly suffer from a lack of assistance when compared to other 
population segments. It may also manifest in the post-disaster environment as failures to 
reestablish community services vital to elderly well-being, such as caretaker networks 
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and senior centers (Campbell 2008) or for the elderly to reestablish connections to these 
services (Cherniack et al. 2008). As a result, chronic disease issues may become more 
prevalent as other community priorities take precedence during the early stages of 
recovery (McCann 2011). 
In the face of fixed incomes and limited opportunities for economic disaster relief 
after a disaster strikes, perhaps it is not surprising that the elderly may make dangerous 
choices, even if the hazard is potentially lethal. As such, individuals may attempt to 
protect their home when no economic recourse is available. This economic weakness 
may see a dramatic increase as the Baby Boomer generation retires. The devaluation of 
pension plans in favor of retirement savings accounts such as 401(k) plans creates a 
significant problem for the future. A report from the Center of Retirement Research 
suggests that future retirees may not be able to maintain their current standard of living, 
being forced to downscale their homes and lives or perhaps look for additional work post-
retirement (Kapinos 2011). In the coming years, the economic situation for the elderly 
population may become considerably direr. These changes create a dangerous situation 
where economic concerns are present in the minds of the elderly when it comes to 
mitigating or responding to disasters. Evacuations may be cost-prohibitive for the elderly: 
a choice between financial security and personal safety (Peek 2010). However, as 
Kusenbach et al. (2010) point out in their study of hurricane evacuation in Florida, not all 
elderly are forced to live on fixed incomes, and wealth can have a moderating effect on 
other aspects of their vulnerability or other potential impacts such as mental problems 
(Acierno et al. 2006). 
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Despite the protective effect enjoyed by those with means, Kusenbach et al. 
(2010) also suggest that there may be a “tipping point” in the aging process after which a 
positive response to a hazard suffers. Once an individual passes this point, both mental 
and physical issues begin to compound, creating a situation that may reduce a person’s 
capability to respond in a disaster situation more than they might expect. In these cases, 
individuals might discover that situations they were able to cope with in previous years 
are no longer within their realm of capability. 
Such complications may significantly influence how the elderly can prepare for or 
respond to hazards, potentially producing reduced functionality or even interfering with 
obtaining sufficient nutrition post-disaster. These issues were apparent in studies of 
Hurricane Katrina, which found that mental and physical problems inhibited some older 
adults who failed to evacuate ahead of landfall (Henderson et al. 2010, Bloodworth et al. 
2007).  Worse, these physical and mental issues may add up in the wake of a disaster, 
becoming disproportionately worse within the elderly community (Sakauye et al. 2009). 
This can lead to increased health decline and mental health issues, in some cases 
increasing suicide rates (Sakauye et al. 2009).  
Therefore, this tipping point has much to do with the expected changes that come 
with aging, encompassing physical, mental, economic and social factors (Perry and 
Lindell 1997). In the case of physical changes, these begin to take their toll in the form of 
disease or disability as elderly individuals grow older. In the 2006 American Community 
Survey (ACS), the US Census Bureau discovered that at least 41 percent of persons aged 
65 or over reported having some sort of disability (Peek 2010).Of these reported issues, 
nearly 11 percent reported a self-care disability and nearly 18 percent reported a “go-
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outside-home” disability (Peek 2010). These sorts of disabilities suggest a population that 
may have difficulty removing themselves from a dangerous situation, evacuating in a 
situation where even the best functioning of individuals struggle to cope. 
It is true that these disabled populations live throughout the United States, but the 
phenomenon of retirement migration presents a large problem within the United States. 
In a study of migration patterns within the elderly or near-elderly population, a report 
from the American Association of Retired Persons (AARP) found that much of this 
population was moving to hurricane regions (Evans and Prisuta 2005). These shifting 
demographics alter the risk profile of these at-risk regions, as the hazards of aging affect 
a larger proportion of their overall population. In a study of the New Orleans 
metropolitan area, McGuire et al. (2007) found that nearly one in three above the age of 
65 reported a disability, nearly 48 thousand individuals. In addition, a large segment of 
the population that required the use of special equipment dwelled within communities, 
rather than in specialized care homes. Those using special equipment tended to be over 
the age of 75, unmarried, white, and female.  While not necessarily representative of 
other regions, this study provides a sobering look at a population that may well be hiding 
in plain sight in at-risk communities in the United States: a group that requires 
specialized medical care and assistance. It is also a group underserved in disaster events 
and a group that government agencies might have a difficult time assisting (Van Willigen 
et al. 2002, HelpAge International 2005). 
Declining physical health may also lead to increased mortality in the post-event 
(Medina-Ramon et al. 2006, Bourque et al. 2006), though more research is sorely needed 
to confirm the prevalence of this phenomena (Ngo 2001). Kario et al. (2003), in a review 
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of cardiovascular disease in after a Japanese earthquake, found that myocardial 
infarctions increased dramatically in people living near the epicenter of the event. The 
authors consider aging a primary risk factor for thrombosis, citing it as a key element in 
bodily stress response (Kario et al. 2003). In any case, health declines potentially make a 
bad situation worse, or potentially inform the evacuation decision the next time a 
hurricane threatens the area. 
These impacts of these stresses, therefore, are a potential influence on whether or 
not an individual decides to respond to a danger like a hurricane. Studies by Peek (2010) 
and Moody (2006) suggest that such a stress-laden movement may influence the frail 
elderly to decide to shelter-in-place rather than evacuating. Movement can mean that 
individuals have crucial, unmet needs for extended periods, including adequate nutrition 
or worsening conditions due to environmental factors (Centers for Disease Control and 
Prevention 2010). The “transfer trauma,” called such by Moody (2006), may be 
psychologically scarring or even deadly to the evacuee. The dangers faced by those 
sheltering are no less severe, as loss of power or loss of vital community services can 
lead to bad outcomes as well. 
Mental issues are also of great concern for the elderly in a disaster situation. The 
elderly are potentially at greater risk for psychological trauma or cognitive decline than 
most other population segments (Sakauye et al. 2009, Acierno et al. 2006, Cherniack 
2008, Cherry et al. 2010, Jia et al. 2010), but the idea of elderly “psychological 
resilience” in the face of disaster situations has become increasingly visible and 
acknowledged in the literature (Ngo 2001). Ngo (2001) explains this to be a result of 
increased experience or perhaps wisdom that comes with age. 
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For example, a study by Deeg et al. (2005) found that declines in cognitive 
function actually decreased in individuals who had been closer to an airplane disaster in 
Amsterdam, a surprising benefit. In their longitudinal study of depressive symptoms post-
earthquake, Seplaki et al. (2006) saw increases in depressive symptoms in the population 
aged between 54 and 70, while those 71 and older show increased resilience. These 
traumas may also influence the activities of elderly the post-disaster phases. A study by 
Islam et al. (2008) found that elderly who had problems coping with the event were less 
likely to adhere to their medication schedules, leading to further physical complications 
or potentially death. 
While mental factors might lead to improved psychological resilience, cognitive 
declines have a very significant role in how individuals process and act on information in 
a disaster scenario. Thus, aging may have a significant impact on the cognition of hazard 
warnings throughout the process (Mayhorn 2005, Perry and Lindell 1997). The elderly 
population experiences increases in sensory disability at a rate of nearly 17 percent (Peek 
2010). Sensory problems and disabilities fundamentally alter how one perceives several 
different kinds of risk information, from television images to radio messages (Mayhorn 
2005). Issues may develop in elderly that inhibit attention (McDowd and Shaw 2000), 
potentially leading to misunderstandings on their part or a delayed evacuation decision.  
A potential concern suggested by Mayhorn (2005) is the idea that declines in an 
individual’s working memory may lead them to fail in taking the proper protective action. 
As engaging in protective action can be a complicated and complex process, the elderly 
might choose a more dangerous but less complicated path. In the case of disaster 
evacuation, this may be something as simple as choosing to shelter-in-place rather than to 
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risk the open road in an evacuation. Finally, decision making may be significantly 
impacted by cognitive declines, and may lead to the elderly trusting in fewer sources of 
information during the “milling” process (Mileti and Fitzgerald 1992) than younger 
populations. Research along this line, however, has been lacking even after Hurricane 
Katrina (Mayhorn 2005, Phillips and Morrow 2007, Peek 2010). 
In the United States, post-Hurricane Katrina studies have found that at times the 
primary coping mechanism for elderly in traumatic disaster events may be the practice of 
faith (Lawson and Thomas 2007, Elder et al. 2007, Brown et al. 2010). Placing one’s 
health and fortunes in the hands of a higher power may account for why elderly might 
decide to shelter-in-place instead of affecting some means of evacuating a dangerous 
area, especially along racial lines.  On the other hand, practicing faith may provide the 
individual with social connections they may not otherwise have, helping to ameliorate the 
traumas and problems the elderly face in a disaster situation. 
In sum, physical and mental complications are an often-underappreciated limiter 
to disaster preparedness and response for all population segments, but it is especially true 
of the elderly. Fernandez et al (2002) provide an excellent overview of the key issues 
surrounding the elderly coping with disaster, particularly those who are battling chronic 
health conditions. Studies have put the number of older adults with a chronic health 
condition at 80 percent, some of which interfere with the performance of daily life tasks 





2.5 Summary and Conclusions 
Historically, hurricane evacuation is one of the most studied phenomena in 
hazards literature, with renewed interest taking root in the post-Katrina disaster research 
field. The resulting work has discovered factors that usually have an impact on 
evacuation decisions, such as risk perception, personal assessment of storm factors, type 
of residential structure, and official or peer advice or action. Others, such as demographic 
factors, have a more tenuous connection with evacuation decisions. While some factors, 
such as gender, have a strong and consistent connection with evacuation behavior, many 
others have inconsistent connections with evacuation behavior. Some may see as 
unnecessary understanding these relationships, as they are not something that emergency 
agencies can control (Baker 1991, Arlikatti et al. 2008). 
However, not considering these factors ignores crucial pieces in the puzzle of 
evacuation behavior. Discovering the reasons for these inconsistencies, or what separates 
socially similar but geographically separate populations, could be key to understanding 
what drives the evacuation decision-making process. Recent studies continue to capture 
critical factors not considered in previous work, further highlighting the complex nature 
of household evacuation and the numerous factors that might drive aberrant behavior. 
Several of these studies hint at the social and geographic complexity of the process, as 
factors found significant in one study may insignificant in another. Both Dash and 
Gladwin (2007) and Phillips and Morrow (2007) suggest that the interactions of factors 
may be more crucial than the factors themselves, and future studies must be more willing 
to engage these factors on a more detailed level. The studies of Elliott and Pais (2006), 
Sharma and Patt (2011), and Bateman and Edwards (2002) demonstrate the value of 
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delving deeper into factors considered in earlier studies to be of little value in 
determining evacuation potential (Baker 1991). The combinations of numerous other 
factors influencing evacuation behavior, particularly those whose influences demonstrate 
conflict between studies, are prime candidates for a more nuanced treatment. 
 Advanced age is an example of an evacuation factor that could benefit immensely 
from examination that is more detailed. The hazards literature commonly treats the 
elderly population as a monolithic entity, with few examples of the group analyzed on a 
more nuanced level (Wang and Yarnal 2012). The literature on age shows a conflicting 
research of its influence on evacuation (Sorensen and Sorensen 2007), and the public 
health literature demonstrates the importance of age in the ability to execute the activities 
of daily life. Hurricane evacuation, though an extreme and somewhat rare occurrence, 
provides a difficult and dangerous challenge for the elderly living along the coast. The 
present study seeks to fill this gap in our knowledge, and to determine how influences on 
the evacuation decision, such as those detailed in this chapter, might change as coastal 
residents grow older. The next chapter provides an overview of the method by which this 








The state of South Carolina is at considerable risk for hurricane hazards. Since 
Hurricane Hugo in 1989, the population of coastal South Carolina has increased 
dramatically. Between the 2000 and 2010 United States Census, the population of the  
counties comprising the state’s coastline has increased from 981 thousand to 1.1 million 
(US Census Bureau 2013). This rapid growth increases the amount of property and 
population at risk should a hurricane make landfall in the state. The purpose of the 
following chapter is threefold. First, it presents the theoretical framework of the study 
and the reasons for its use. Second, it presents a demographic and risk profile of the 
state’s coastal region. Finally, it lays out the mixed-methods approach used by this 
dissertation to answer the research questions posed in Chapter 1.  
3.2 Theoretical Framework 
 
For the purposes of this research, the overarching theoretical framework that is 
employed is the social cognitive theory (SCT) first developed by Bandura (1989). 
Bandura first used this framework to study changes and maintenance of health behaviors 
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by considering how people's cognitions and observations work to shape their behavior 
(Conner and Norman 2005). SCT makes the assumption that individuals and the actions 
they take are strongly influenced by "forethought" regarding a given issue or danger 
(Luszczynska and Schwarzer 2005). It takes the form of a dynamic model that takes into 
account personal factors, environmental influences, and overt behavior (Glanz and 
Bishop 2010). The SCT framework provides an improved means of viewing the 
development of goals and the factors that may modify these goals (Figure 3.1). 
 
Figure 3.1. Framework for Bandura's Social Cognitive Theory (Source: Luszczynska and 
Schwarzer 2005, 129) 
 
On its face, the SCT model is relatively straightforward and perhaps overly 
simple. The starting point of the model is the self-efficacy, best described as a personal 
belief of ability either through personal agency or through other actors at the command of 
the individual. This component influences all the others throughout the model, serving as 
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the grounding force of the ultimate behavior undertaken. This serves as an excellent fit 
for disaster research, as vulnerable populations may rely to affect a hazard response. Two 
other components, outcome expectations and sociostructural factors, influence goal 
setting along with self-efficacy. These goals, along with outcome expectations, then 
influence the resulting behavior. In a hurricane situation, popular imagination renders this 
behavior the binary of “stay” or “go,” but in reality, it is a spectrum of responses (Cova, 
Dennison, and Drews 2011).  For example, if a household evacuates for a storm, they 
may considered certain storm factors in determining what distance to cover before 
looking for a potential shelter. Even in shelter-in-place decisions, movement within the 
community or even in actions taken with one’s own home, occur along this continuum. 
Behaviors such as modification activities to make one’s home more secure or to ensure 
survival may or may not happen, depending on the situation. In short, the range of 
possible personal outcomes involves the complex interaction of these goals and 
behaviors.  
The SCT framework focuses on the determinants of behavior by examining three 
different types of expectancies: situation-outcome, action-outcome, and perceived self-
efficacy (Conner and Norman 2005). Situation-outcome refers to what would happen 
without meaningful action, usually on the part of the individual. This is, essentially, the 
unaltered result. Action-outcome refers to the expectation of what would happen should 
the individual take measures to bring about a type of outcome. Self-efficacy refers to 
whether or not the individual perceives that they have control over the situation. Taken 
together, these three aspects create a sequence. Without an adequately hazardous 
situation-outcome, for example, there would be no need to consider action-outcomes on 
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the part of the individual (Conner and Norman 2005). Various factors at work within the 
individual and the environment alter these three expectancies. In particular, these 
outcome expectancies can be directly tied to the concept of risk perception, as individuals 
respond to the risks they perceive (Slovic 2000). Should the individual assess the 
situation-outcome might lead to a negative result (such as serious injury, financial 
impacts, or death) while the action-outcome may help to moderate them; they are likely 
to take action. The assessment of these outcomes may also be rooted in previous 
experience, as individuals consider previous events to determine the situation- and action-
outcomes. 
As shown earlier, perceived self-efficacy is perhaps the most important of the 
three key elements within the SCT model. One of the definitions given by Luszczynska 
and Schwarzer (2005) for this construct is the confidence that one can employ the skills 
necessary to mobilize one's resources required to meet the demands of a given situation. 
In addition, belief in oneself can be important in shaping one's emotional response to a 
situation, as well as critical in ensuring good choices throughout a stressful situation 
(Luszczynska and Schwarzer 2005).  This moment of self-assessment and actualization is 
the impetus for all things that follow, influencing perceptions of outcomes and the 
impacting factors. 
Further refinements of the model by Bandura (2002) emphasize the multi-part 
nature of self-efficacy through the inclusion of agency. Bandura (2002) considers the 
importance of agency to the SCT model, distinguishing between three different modes: 
personal, proxy, and collective. Personal agency refers to the capabilities of the 
individual, as in what they can do themselves. In a hurricane evacuation, this may be 
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thought of as an individual executing all required preparations to leave without any 
outside assistance. In the literature, this is the common assumption. Proxy agency refers 
to the use of others and their resources in order to reach a desired outcome. Proxy agency, 
in hurricane evacuations, is one of the least understood components at work. This falls 
within the realm of social capital and networks outside the warning process.  It might 
include recruiting others to carry the individual to safety should the individual be unable 
to do so during an evacuation. The final type of agency, collective, refers to group actions 
to accomplish broader goals.  Collective agency may have the least direct influence on 
evacuation behavior, but might influence public policy or emergency practices prior to a 
hurricane event in such a way that it provides options during the event. These three parts 
are in constant conversation with each other. However, while all three are at work in any 
context, their relative importance can change between places or even between individuals 
(Bandura 2002). As Bandura states, people can use their agency and ingenuity to 
compensate for any physical or sensory limitations to bring about a desired outcome 
(Bandura 2002). 
In the model, the perceived “sociostructural factors” component captures the 
various social and economic elements that may affect an individual's goal setting 
(Luszczynska and Schwarzer 2005).This element considers the facilitators and the 
impediments to the adoption of a given behavior. If the individual considers these factors 
significant in either regard, it can alter the goals of the individual when considering a 
change in behavior. In sum, it can produce a moderating effect on perceived self-efficacy, 
using cues within one's personal context (such as their neighborhood or some other 
element of their daily lives) to manage expectations with regard to goals (Luszczynska 
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and Schwarzer 2005). These factors encompass most demographic factors considered in 
the literature. In a racial context, it may manifest as a belief that there is nowhere to go, 
or that there exists a cultural impediment to leaving (Elder et al. 2007). In a female 
evacuee, it may relate to their role as a caretaker of children spurring them to leave when 
the may not otherwise (Bateman and Edwards 2002). It may directly relate to income, as 
individuals decide that an evacuation may be too costly and opt instead to shelter-in-place 
(Czajkowski 2011). 
The Social Cognitive Theory provides a good fit for evacuation research, as it 
emphasizes the importance of the individual's perceptions of self and situation in 
developing their plans when confronting a hazard. A study by McIvor et al. (2009) 
recognized the importance of individual cognitions in preparing for a hazard event, as 
they cited the budding body of literature focused on how people interpret hazards and 
their consequences. The dual nature of the outcome component (action and situation) is 
ideal for imaging the decision-making process in an evacuation as it directly ties to the 
concept of risk perception, itself central to much of the research on hurricane evacuation. 
Furthermore, SCT emphasizes the importance of an individual's situation (or context) in 
the development of behavior. While not fully appreciated until recently in the hurricane 
evacuation literature, the understanding of personal context including class and social 
components is becoming increasingly central to evacuation research (Elliott and Pais 
2006, Horney et al. 2012). SCT helps to bridge the gap between the disparate-factor 
approaches of old, its framework very useful in imagining the way many important 
factors in hurricane evacuation interact. 
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Work by Cutter (1996) states that the interplay of localized biophysical and social 
elements creates the vulnerability of individuals. In short, vulnerability is a geographic 
construct.  Vulnerability is not merely a status created in the moment, however. Rather, 
the history, culture and geography that an individual participates in on a daily basis lead 
to its creation and perpetuation. Several different means contribute to the creation of 
perceptions and meanings. For example, living in places known to be susceptible to 
earthquakes modifies how people prepare for or even consider the hazard. Biophysical 
vulnerability is a consideration and indeed an input that individuals consider, along with 
socioeconomic concerns, when formulating a behavioral response to risks. 
It may be useful to imagine these environmental perceptions in other ways. 
Specifically, certain components found in SCT have parallels in the study of spatial 
perception and resulting behavior, particularly in the work of Kitchin (1996). Kitchin 
(1996) describes this multi-level model of spatial perception as engaging with different 
stages of memory. In the first level (the “real” world), the environmental and social actors 
are taken in by the actor (in this case, the individual) and the processed by working 
memory. Finally, the processed stimuli are stored in long-term memory, which then 
influences future behavioral responses to environmental stimuli. This includes events 
both mundane and extreme. This model, derived from several lines of behavioral 
geography research, is crucial in the modification of outcome expectations. The social 
and environmental stimuli fundamentally alter what an individual anticipates in an 
extreme situation, which in turn influences goal setting and ultimately behavior. 
This research employs SCT rather than Ajzen's theory of planned behavior (TPB), 
which is one of the prominent theories in health and behavior research since it was first 
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outlined (Langdridge et al. 2007). However, TPB does not make a very strong distinction 
of what the primary influences are on the development of the three "beliefs" that serve as 
the foundation of the planned behavior. Demographic, personality, and environmental 
variables may influence all three beliefs in some form. However, the model considers the 
variables to be mediating factors, and never completely expounds upon the impacts. The 
treatment of these variables as background is problematic in evacuation research, as any 
direct effects the variables may have on behavior will not be accurately captured (Conner 
and Sparks 2005). While previous research (Baker 1991, Baker 2000) questions if 
demographic factors as meaningful influences, the contemporary research record shows 
that these components can have at least some impact on how people perceive their 
environment and social station.  
While many of the limitations to an individual's ability are real, it is at times the 
perception of a situation that affects how people react to it. Work by Stephens et al. 
(2009) confirms the importance of perception in a study of people who evacuated prior to 
the landfall of Hurricane Katrina and those who did not leave. Evacuees put greater 
emphasis on their ability to do something in the face of a hazard, as well as a concern for 
the danger posed by the storm. On the other hand, those who stayed were concerned for 
loved ones who were also staying behind, underestimated the strength of the hurricane, 
and put their faith in God (Stephens et al. 2009). Self-efficacy and situation-outcome 
drive the motivation for undertaking a course of action. In each case, a different judgment 
on each may conclude with a different behavior. Thus, the dichotomy of positions 
between those who evacuated and those who sheltered in place suggests crucial 
differences in perception, which highlights its importance. How do people know they will 
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be unable to evacuate adequately ahead of a hurricane? Why do they not attempt to, 
regardless of their already taxed personal resources? Limiting factors exist, but 
perception may be what drives the development of goals. 
3.3 Study Area and Risk Profile 
 
 For the purposes of this study, the coastal region of South Carolina is 
comprised of eight counties: Horry, Georgetown, Charleston, Dorchester, Colleton, 
Beaufort, Jasper, and Berkeley (Figure 3.2). For planning purposes, the South Carolina 
Emergency Management Division has divided these eight counties into three 
conglomerations: North, Central, and South. The North Conglomerate is comprised of 
Horry and Georgetown, the Central of Dorchester, Berkeley, and Charleston, and the 
South of Jasper, Colleton, and Beaufort.  
These counties, and indeed much of South Carolina, have an extensive history 
with hurricanes, with records extending back to the nineteenth century (NOAA 2013). In 
recent years, several damaging hurricanes and tropical storms reached the shores of the 
state. Nine of these storms led to presidential disaster declarations (Table 3.1), six of 
which occurred in the past two decades. Two tropical storms, Francis and Gaston, stand 






Figure 3.2. South Carolina coastal counties and associated conglomerations 
Table 3.1. Damaging hurricanes, associated presidential disaster declarations, and 
coastal counties affected 







2004 1566 4 
Tropical Storm 
Gaston 
2004 1547 2 
Hurricane Charley 2004 1543 2 
Hurricane Floyd 1999 1299 7 
Hurricane Bonnie 1998 1243 1 
Hurricane Fran 1996 1140 2 
Hurricane Hugo 1989 843 6 
Hurricanes Connie, 
Diane 
1955 44 0 




Overall, the impacts of hurricanes and tropical storms vary widely between the 
coastal counties (Table 3.2). These different histories result from geographic and 
demographic factors, as well as differing storm trajectories. According to the Spatial 
Hazards and Economic Loss Database for the United States (SHELDUS), the eight 
coastal counties of South Carolina recorded a total of 322 loss-causing events since 1960, 
with property damage totaling $4.6 billion (Table 3.2). Charleston County experienced 
the greatest number of events (86) and the greatest amount of economic loss, totaling 
$1.87 billion. The other members of the Central Conglomeration, Dorchester and 
Berkeley, experienced the least number of events but still posted considerable property 
losses. The Northern conglomeration comprised of Horry and Georgetown Counties, 
exhibit similar losses of just over $1 billion each. In contrast, the three members of the 
Southern Conglomeration experienced relatively light economic losses. Beaufort, in 
particular, presents an interesting case. Despite recording the third-highest number of loss 
causing events, its losses are just over one-tenth of the next largest loss posting. Colleton 
and Jasper Counties each posted less than $9 million in losses since 1960 (HVRI 2013).  





(2012 Millions USD) 
Charleston 84 $1,866.9 
Horry 46 $1,032.9 
Beaufort 41 $17.7 
Georgetown 36 $1,028.8 
Colleton 35 $8.6 
Jasper 34 $7.1 
Berkeley 30 $107.4 
Dorchester 16 $595.9 




The hurricanes that damaged South Carolina had differing characteristics and 
travelled several distinct paths (Figure 3.3). Two recent storms are also the most notable: 
Hurricanes Hugo and Floyd. Hurricane Hugo stands as the most damaging storm in state 
history, not only in the coastal regions of the state but also within the inland areas. Hugo 
made landfall in Charleston County, and the proceeded to tear through the state’s interior. 
Adjusted for inflation, six of the eight coastal counties of South Carolina experienced 
property damages amounting to $4.5 billion (HVRI 2013). Charleston, Horry, and 
Georgetown Counties experienced the greatest economic loss, with each county’s 
damages reaching over $1 billion. The storm is the single largest contributor to hurricane 
economic loss in the state, and still looms large in the minds of residents.  
Also infamous in the minds of South Carolinians is Hurricane Floyd, though for 
different reasons. The federal government made disaster declarations for seven of the 
eight coastal counties – all but Beaufort –ahead of Floyd’s landfall (FEMA 2013). This 
triggered a large-scale evacuation of the coastal region, resulting in complications for 
evacuees as they jammed up evacuation routes. Traffic hit a standstill, leading to many to 
consider the evacuation a failure (Dow and Cutter 2002). In the end, Floyd passed wide 
of and dealt little damage to the South Carolina coast, with five counties – including 
Beaufort – experiencing less than $20 million in total losses. Horry and Georgetown 




Figure 3.3. Storm tracks of damaging landfalling hurricanes in South Carolina, including 
Gracie. The centerlines of Hurricanes Connie and Diane made landfall deeper into North 
Carolina. 
  
The coastal counties of South Carolina are at considerable risk for both wind and 
water damage from hurricanes. In order to ensure orderly and necessary evacuations, 
coastal counties have evacuation zones delineated based on potential for storm surge 
damage. SCEMD identifies these zones are based on potential storm surge risks, denoted 
by the Saffir-Simpson scale category. Figure 3.4 provides a breakdown of these zones 




Figure 3.4. Evacuation zones along the South Carolina coast 
3.4 Demographic Breakdown 
 
  In recent decades, the South Carolina coast has enjoyed a period of strong 
economic and population growth. The population in the eight coastal counties varies 
widely, ranging from 276,340 in Horry to 25,195 in Jasper. Horry, in particular, has 
grown dramatically in the past decade.  Between the 2000 and 2010 Censuses, Horry’s 
population has grown by 72,662 people, an increase of 40 percent (US Census Bureau 
2011). While the growth in other counties has not been as dramatic as Horry’s, most have 
seen significant increases during that period.  
South Carolina’s elderly population has outstripped this explosive growth, 
growing at a rate of over 30 percent over the past decade (Administration on Aging 
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2011). The growth of the elderly population within the coastal counties often exceeds this 
(Table 3.3).  Within the eight coastal counties, elderly population growth for the over 65 
and over 75 cohorts stands at 50 and 40 percent respectively. The two most pronounced 
examples of this growth are Beaufort and Horry Counties, which beat the average 
population growth by a considerable proportion (US Census 2013).  In both the young-
old and older age groups, the rate of growth within Beaufort more than doubles the 
average growth of the elderly population. 
Table 3.3. Elderly sub-group population growth, 2000 to 2010 
County 







Beaufort 11,329 20,137 77.7% 7,425 12,895 73.7% 
Berkeley 6,973 11,529 65.3% 4,288 6,265 46.1% 
Charleston 20,030 25,010 24.9% 16,828 19,711 17.1% 
Colleton 2,794 3,635 30.1% 2,134 2,443 14.5% 
Dorchester 5,002 8,589 71.7% 3,789 5,260 38.8% 
Georgetown 4,878 7,337 50.4% 3,476 4,583 31.8% 
Horry 18,459 28,382 53.8% 11,011 17,688 60.6% 
Jasper 1,273 1,671 31.3% 996 1,098 10.2% 
Total 70,738 106,290 50.3% 49,947 69,943 40.0% 
 
Comparing the younger and elder populations of South Carolina coastal counties 
yields a surprising growth disparity (Table 3.4).  In seven counties, decadal growth of the 
older population outstripped the growth of the younger population. In Horry County, 
home of Myrtle Beach, the elderly population increased roughly 21 percent faster when 
compared to the younger group. In Beaufort County, elderly growth was triple the 
younger population’s growth. Georgetown’s elderly growth rate was nearly eight times 
faster, with the elderly comprising nearly a third of the county’s total population. 
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Sparsely populated Colleton is much the same, with a dramatic elderly growth rate 
leading to a 25 percent share of the county population. Only Jasper County exhibited a 
slower growth rate in its elderly cohort. However, the difference in growth rate was a 
little over one percent. 
Table 3.4. Comparison of coastal population growth, 2000 – 2010 
County 
Age 65 and Older Age 64 and Younger 
2000 2010 Percent 
Change 
2000 2010 Percent 
Change 
Horry 29,470 46,070 56.3 125,230 168,979 34.9 
Jasper 2,269 2,769 22.0 12,868 15,867 23.3 
Charleston 36,858 44,721 21.3 199,537 232,830 16.7 
Beaufort 18,754 33,032 76.1 74,040 94,853 28.1 
Berkeley 11,261 17,794 58.0 91,465 115,087 25.8 
Colleton 4,928 6,078 23.3 22,821 23,322 2.2 
Dorchester 8,791 13,849 57.5 59,779 85,680 43.3 
Georgetown 8,354 11,920 42.7 33,399 35,218 5.4 
 
3.5 Quantitative Analysis and Model Development 
 
 The quantitative component of the study develops causal models of evacuation 
behavior as well as a more traditional logistic regression analysis.  In order to determine 
the differential influence of different factors on the populations, this dissertation 
employed a causal modeling through path analyses. The benefits of a causal modeling 
approach of analysis are twofold. First, it provides a reliable means of estimating the 
strength and significance of causal connections between sets of variables (Duncan 1966; 
Land 1969). While the literature supports the importance of the assessed variables, a 
causal model approach allows for a visual expression of the relative importance of these 
variables to the evacuation decision. Second, it allows for the visualization of not only 
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direct relationships, but also indirect relationships as well (Duncan 1966). Accounting for 
indirect influences is useful in rendering the various impacts variables might have.   
In order to determine and compare the various influences on the different 
population segments, this research utilized data drawn from the 2011 South Carolina 
Hurricane Evacuation Study. These data provide the basis for variables based on the 
hurricane evacuation literature and the qualitative segment of the study, which the 
analysis assesses through logistic regressions and causal models for each of the three age 
groups. The United States definition of the elderly (individuals aged 65 or older) provides 
the basis of the age subgroups in this analysis (Wang and Yarnal 2012). The first 
subgroup, Age Group 1, is defined in this study as all those aged 64 and younger. The 
elderly groups are roughly divided on the age groupings provided by Fernandez et al. 
(2002), with one segment being defined as Age Group 2 (between the ages of 65 and 74) 
and the other being the Age Group 3 (aged 75 and older). 
3.5.1 The South Carolina Hurricane Evacuation Survey 
 
In order to assess changes in demographics, attitudes, and their impacts on 
evacuation behavior, coastal US states periodically conduct Hurricane Evacuation Studies 
(Cutter et al. 2011). These studies provide a solid basis for evacuation route planning, 
emergency resource allocation, and shelter establishment. Ultimately, the findings of 
such studies can inform the efforts of local, state, and federal agencies. The 2011 
Hurricane Evacuation Study (HES) provides an update to a similar study conducted in the 
year 2000. The United States Army Corps of Engineers and the South Carolina 
Emergency Management Division tasked the Hazards and Vulnerability Research 
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Institute (HVRI) at the University of South Carolina to create the behavioral component. 
Though not always conducted, these behavior assessments assess preparedness, past 
behavior, and current evacuation intentions to determine potential evacuation behavior 
(Cutter et al. 2011). To assess these behavioral factors, HVRI developed1 and deployed a 
questionnaire via post to households in the coastal region of the state. 
Conducted during the first half of 2011, the South Carolina Hurricane Evacuation 
Study survey targeted residents in the eight coastal counties of South Carolina. The 
sampling plan over the eight counties was determined through use of a multi-level 
stratification, using the population count as a means of weighting. The intention was to 
have a strong level of confidence between counties, as well as through other geographic 
levels of analysis. Over 15,000 households in coastal counties received survey 
questionnaires. By June 6, 2011, respondents returned 3,266 surveys for a response rate 
of 23 percent.  
The response population for the study skewed older, with the mean age of 
respondents reported as 62.4, with households over 60 comprising 61 percent of the 
sample. As such, the data provide an excellent basis for an age-related study. The 
“young-old” subgroup (aged 65 to 74), which comprises Age Group 2, reports a large 
number of responses (n= 933). The group representing the “aged” and “oldest-old” 
subgroups (aged 75 or older), which comprise Age Group 3, also contributed a large 
number of responses (n=599).  To assess geographic difference, the analysis also divides 
data by different geographic schema. Due to the lack of statistical confidence on a per-
                                                           
1
The author of this dissertation assisted in the development of the survey questionnaire, as well as in the 
analysis of data and the writing of the final report to the USACE. 
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county basis, the geographic variables used consider only hazard zones and planning 
conglomerates. Table 3.5 reports the demographic comparisons of the overall population 
on the South Carolina coast and the survey sample. Compared to the 2011 American 
Community Survey report for the region, the sample tended to be older, whiter, wealthier, 
better educated, and dominated by homeowners. 
Table 3.5. Demographic comparison of HES and ACS population statistics (Source: 
Cutter et al. 2011) 
Demographic Characteristic Coastal SC Survey Sample 
Highest Education Level 
Grade School 1.5% 0.7% 
Some High School 13.4% 5.6% 
High School Graduate 15.9% 22.6% 
Some College or Vocational 20.3% 11.8% 
College Graduate 22.0% 29.7% 
Graduate Degree 7.5% 29.6% 
Gender 
Male 49.5% 50.7% 
Female 50.5% 49.3% 
Household Income (Approximate) 
$22,000 or less 27.4% 11.2% 
$22,000-$43,999 23.0% 22.9% 
$44,000-$65,999 13.8% 21.8% 
$66,000-$87,999 9.8% 14.2% 
$88,000 or more 25.9% 29.9% 
Race 
White 64.7% 87.8% 
Black 29.7% 9.4% 
Other 5.6% 2.8% 
Housing Tenure 
Owner occupied 71.1% 92.1% 
Renter 30.1% 7.9% 
Miscellaneous Demographics 
Children in Household 33.0% 17.6% 
Household with member over 65 26.7% 55.8% 




 The 2011 South Carolina HES behavioral questionnaire provides the data for the 
study. The 63-item instruments probe several different factors related to hurricane 
evacuation behavior, such as risk perception, evacuation intention, preparedness, 
demographic characteristics, and media consumption. Questions of several different 
formats probe these factors, including Likert response items and open-ended inquiry.  
3.5.2 Independent Variable Selection and Development 
 
Chapter 2 details several variables shown to have an impact on evacuation 
behavior, which are included in the initial regression models.  These variables span 
several different demographic, economic, and social elements. The effects of the various 
variables are essentially unrelated to geography, in that they commonly have similar 
effects no matter the place researched. However, the relative effect of a given variable 
can change dramatically from place to place and group to group. Each logistic model will 
begin with these variables, along with other variables found through the qualitative 
analysis. The reduced regression models provide the basis of a series of causal models, 
which subsequent analysis further reduces and improves. Chapter 4 presents these models 
for each age group and the attendant variables in detail. 
 Variables for the path model will be determined through regression analyses 
conducted on the responses garnered through in the hurricane evacuation survey. The 
type of data collected presents challenges for analysis, which the analysis counters 
through several means. In particular, the research record calls for the careful handling of 
Likert-style questions. While some studies consider Likert-style items as continuous 
rather than ordinal variables, the validity of results obtained through such analysis may be 
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questionable (Jamieson 2004). This is generally a non-issue in evacuation studies, as the 
variables of interest are binary in nature. However, this approach creates complications in 
the development of causal models. While recent work has attempted to fit coefficients 
gained through logistic regressions into path models (Eshima et al. 2001), there remain 
questions as to whether or not it is a suitable method to determine relationships. As such, 
this study endeavors to utilize the structure of the questionnaire and question groupings to 
overcome the shortcomings often associated with Likert-centric surveys (Carifio and 
Perla 2007). 
 The models presented in this study treat two of the twenty-two variables as 
dependent: risk perception and evacuation intention. Several questions measure these two 
factors. For risk perception, the survey asked respondents to assess their personal danger 
from several different hazards related to a hurricane.  A series of several different 
questions probe hurricane evacuation intention, positing different scenarios and 
conditions. For the purposes of this study, three overall scales combine responses to these 
Likert items, indicating perception of risk and evacuation potential. While some 
researchers question the assumption of interconnectedness between similar Likert items, 
Carifio and Perla (2007) conclude that using larger scales combining Likert items is, 
provided a certain level of reliability, methodologically sound and likely the best course 
of action for analysis, of such items. 
3.6 Qualitative Methodology 
 
 The qualitative component, the semi-structured interviews with elderly subjects, 
provides a crucial benefit to the overall study by developing a stronger contextual basis 
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for quantitative model improvements. In particular, it provides insight into problems or 
factors that solely quantitative approaches to data collection might miss or deal with in a 
cursory manner. The work by Elder et al. (2007) with Hurricane Katrina victims in focus 
groups showed great promise is bringing to light evacuation issues that certain segments 
of the population perceive in the face of a disaster. Common survey methods are usually 
unable to study these elements, as in many cases respondents feel uncomfortable 
answering such lines of questioning. Thus, the potential for candid discussion and 
unusual lines of inquiry is a key benefit of performing focus groups in tandem with 
broader quantitative methods. As a result, subsequent quantitative analysis will benefit 
from a more focused approach, allowing for analysis of emergent factors alongside 
others. Once revealed, these emergent themes contribute to the development of composite 
indicators. 
Senior centers located in the coastal counties of South Carolina served as the sites 
for elderly interviews. In total, site visits took place at eight sites in four counties along 
the coast, spanning all three conglomerates. These interviews took place in one of two 
formats, depending on environment and feasibility. In three site visits, the method chose 
was one-on-one interviews. These were favored in smaller centers with a great deal of 
activity or centers where potential interview participants were not concentrated. 
However, five site visits used focus group formats for the interviews. Focus groups have 
grown into a useful method to conduct research across several fields, including hazards 
(Morgan 1996). As Morgan (1984) recognizes, qualitative methods such as focus groups 
and interviews provide an opportunity for triangulation in research, improving the quality 
of research as well as providing greater insights.  
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 Despite their usefulness, focus groups with the elderly can present challenges 
(Barrett and Kirk 2000). For example, while useful for increasing comfort of respondents, 
some respondents can have a difficult time understanding questions or have a hard time 
hearing. Other respondents may help to clarify interview questions, but it may be difficult 
to ensure the quality of the rephrasing or to help the respondent understand what you are 
really asking. Focus groups can complicate the process for individuals with cognitive or 
hearing problems, as crowd noise can create confusion on the part of the respondent, 
potentially making them less inclined to engage fully in the interview. The longer time 
commitment in the focus group process can also bring into play attention issues that can 
worsen through the aging process (Mayhorn 2005, Barrett and Kirk 2000), and requires 
the interviewer to reengage with such subjects more often than they might otherwise.  
Despite these challenges, the information gathered during the focus group process can 
prove invaluable in understanding hurricane behavior and action intentions.  
The bulk of the interviews took place during the summer of 2012, mostly in the 
months of July and August. To improve interview counts in the area, one additional site 
visit took place in June 2013 in the Central Conglomerate (Mount Pleasant). The analysis 
includes 36 completed interviews with respondents of various ages. Chapter 4 provides a 
more detailed demographic breakdown of interviewed respondents. 
3.6.1 Interview Protocol 
 
This study uses an interview guide of 12 broad questions, designed to be 
comparable to questions found in the 2011 South Carolina Hurricane Evacuation 
Behavior Survey. These questions encompassed subjects such as risk perception, 
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preparedness, experience, and post-storm intentions. The interview guide asked some 
questions that were broader in scope in comparison to the hurricane evacuation survey, 
focusing on the evacuation process and social support where the survey had not. Chapter 
4 provides detail into the nature of the questions asked. While not changing in intention 
from their initial incarnations, the language of some questions changed slightly between 
interviews in order to improve understanding or to increase the efficiency of the 
interview process. For example, later interviews combined questions asking about 
evacuation impediments and motivators into one question.  This combination was in 
response to similarity in individual responses, as well as comments from respondents 
during the pilot study. 
3.6.2 Senior Center Selection 
 
In South Carolina, the state-level agency known as the Lieutenant Governor’s 
Office on Aging serves the elderly population. The Office separates the coastal counties 
into three distinct regions, each comprised of two or three counties. The Office of Aging 
cooperates with county and local-level entities to improve the quality of life for the 
elderly, particularly those who are socially or economically disadvantaged (South 
Carolina Office on Aging 2012). The counties of South Carolina commonly have a 
central office that coordinates various senior centers, which provide activities and meals 
for elderly in the region. 
 These senior centers also plan activities for the elderly, ranging from games to 
exercise hours as well as providing meals for homebound elderly as well as center 
visitors. In sum, these senior centers are a central hub for all local services for seniors, 
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though which services they administer tends to vary from county to county. The number 
of senior centers varies between counties, with Horry having the most with 11 centers 
while Dorchester and Berkeley have 2 centers in operation.  
Upon completion of the interview guide, the next step involved choosing potential 
candidates for site visits.  Information specialists for the South Carolina coastal counties, 
identified on the Lieutenant Governor’s Agency on Aging website, received emails 
introducing the researcher and the study. Each specialist received a brief prospectus of 
the study, as well as an outline of researcher needs for the study. These specialists 
received calls a short time later in order to field any questions and to facilitate 
arrangements for site visits.  The specialists provided the necessary contact information 
for site visits to be set up through various regional agencies, either for individual senior 
centers or through county agencies for a number of them. Regional agency managers 
provided detailed direction on how best to proceed in their regions, including site 
manager information and providing letters of support to facilitate scheduling. These 
managers received a combination of emails similar to the ones sent to information 
officers and phone calls. The SC Access website provided much of the contact 
information used for this study, including information on weekly activities at each of the 
senior centers. 
The first round of scheduling gave preference to senior centers in cities targeted 
by the 2011 South Carolina Hurricane Evacuation Behavioral Study, a large-scale 
behavioral survey conducted within the coastal counties of the state and the basis of this 
dissertation's quantitative component. This location-based method reduced the initial list 
of candidates somewhat, and guaranteed that most respondents were coping with 
 
59 
potential hurricane risks. After that, site managers at centers that hosted daily activities 
such as group meals received phone calls in order to schedule a site visit. The visits fell 
into line with the center’s daily schedule of activities, availability of space, and number 
of potential subjects present on site. Site visits ranged anywhere from two to four hours, 
depending on the arrival and departure of seniors to and from the site. Table 3.6 provides 
a listing of the sites visited. The analysis excludes three sites visited as part of the study: 
St. Luke, Georgetown, and South Santee. St. Luke and Georgetown led to changes in the 
questions asked in subsequent visits, while technical issues precluded the analysis of the 
South Santee data. 
Table 3.6. Sites visited as part of the study 
Interview Site Location 
St. Luke Senior Center* Georgetown, SC 
Georgetown Area Senior Center* Georgetown, SC 
Charleston Area Senior Center Charleston, SC 
South Santee Senior Center* McClellanville, SC 
Bluffton Senior Center Bluffton, SC 
Grand Strand Senior Center Myrtle Beach, SC 
South Strand Senior Center Surfside Beach, SC 
North Strand Senior Center Longs, SC 
Ridgeland Senior Center Ridgeland, SC 
Hardeeville Senior Center Hardeeville, SC 
Friendship AME Church Mt. Pleasant, SC 
*Not included in analysis 
 
Visits would yield three to seven interviews, depending on format and availability 
of willing participants. Interview duration ranged from 30 to 80 minutes, depending on 
number of subjects participating in a given interview and time available. While some 
subjects exhibited some attention issues, they did not appreciably increase the time of the 
interviews. Visits would begin with a reading of the invitation letter, to explain the 
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purpose of the study and the visit as well as their rights as research participants. As part 
of the interview protocol approved by the University of South Carolina’s Institutional 
Review Board (IRB), Participating or potentially participating subjects received 
invitation letters informing them of their rights as well as contact information for the 
researcher and the university. With the permission of subjects, a digital recorder captured 
the interviews for later transcription and reflection. All subjects agreed to audio 
recording. 
3.6.3 Qualitative Data Analysis 
 
 Transcription of the interviews completed by hand and with some assistance from 
Dragon Naturally Speaking software resulted in a series of digital documents. The 
analysis considered interview responses in two ways: by age group and by region. For 
age group, the analysis considered responses by membership in young and old groups. 
Due to the nature of senior meal programs, the Agency on Aging allows all South 
Carolina residents aged 60 or over to participate. While not a large portion of the 
interview group, some participants were younger than 65. This slightly altered the age 
groupings for the qualitative analysis. The first of these groups, the “Young Elderly” 
(YE), is composed of respondents between the ages of 60 and 74, effectively combining 
near-elderly from Age Group 1 with Age Group 2 respondents. While not ideal for this 
study, their responses do provide insight into the hurricane evacuation process for young-
old seniors.  The older group, the “Old Elderly” (OE), falls more into line with the 
traditional age grouping, and covers participants aged 75 and older.  This group was more 
likely to exhibit problems that come with advanced age, including cognitive declines. 
While these participants still provided useful information, the analysis flags responses 
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should the responses for some questions seem confused or answered in similar or 
repetitive ways. 
 In order to capture geographic differences in responses and hurricane experiences, 
the analysis also considers regional divisions. Emergency planning conglomerates 
provided the basis for the regional groupings, and therefore identified as North, Central, 
and South. These regions correspond with the South Carolina evacuation survey. The 
analysis does not include all counties for each conglomerate, a result of a lack of interest 
on the part of senior centers in those areas as well as time constraints. 
The preliminary manual analysis considered individual responses to the questions 
to determine the range and variation between questions. The analysis examined the data 
for potential themes, or frequent subjects that emerged either per question or over the 
course of the entire interview. Post-visit debriefings, which provided a rapid overview of 
recognized themes or information from the day’s interviews, by the researcher facilitated 
this process. Computerized analysis conducted through ATLAS.ti, a qualitative data 
analysis tool, allowed for further uncovering of themes using a series of keywords to 
code individual responses. Inputs recognized from the primary analysis are included in 
this segment, potentially revealing any new themes or responses previously missed or not 
considered. 
3.7 Age Divisions Used in the Analyses 
 
 While a mixed methods study by design, circumstances surrounding the data 
collected for the two study components necessitate divisions distinct for each. Table 3.7 
identifies these age divisions for the two major study components. For the quantitative 
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portion, the analysis examines three “Age Groups.” Age Group 1 represents those below 
the commonly accepted threshold for the elderly; in this case those up to the age of 64 
years. Age Group 2 represents the “young-old” as defined by Fernandez et al. (2002), 
encompassing those aged 65 to 74 years. The third group, Age Group 3, combines the 
“aged” and “oldest-old” groups. It encompasses individuals aged 75 and older. 
 Mentioned earlier, the nature of the interview sites for the qualitative component 
meant the inclusion of four individuals under the age of 65. The analysis included these 
individuals due to their similarity to the rest of the elderly group, and the fact that they 
participated in senior activities. Due to this difference, the analysis identifies the age 
groups as “young elderly” (YE) and “old elderly” (OE). 
Table 3.7. Age classifications used for analyses 
Quantitative (Chapter 4) Qualitative (Chapter 5) 
Age Group 1 
Aged up to 64 
years Young Elderly Ages 60 to 74 
Age Group 2 Ages 65 to 74 
Age Group 3 Ages 75 and older Old Elderly 
Ages 75 and 
older 
 
3.8 Summary and Conclusions 
 
This chapter provided an overview of the study area, along with brief overviews 
of both quantitative and qualitative methods. The quantitative study includes two 
approaches: a series of logistic regressions that mirrors traditional hurricane behavioral 
studies, and a set of causal models that provide a means of visualizing the relationships 
between hurricane behavioral factors and evacuation potential. The qualitative study uses 
semi-structured interviews conducted with coastal-dwelling elderly to explore the 
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motivations and intentions at work when they cope with hurricane risk. This mixed 
methods approach provides both overarching and contextual insight into the hurricane 
evacuation process.  
This chapter also introduced the theoretical framework behind this study, social 
cognitive theory (SCT). SCT provides a good fit for evacuation research because of its 
focus on the importance of personal agency in all its forms. It also recognizes the 
different roles of sociostructural factors, manifesting as either impediments or facilitators 
in evacuation behavior. Finally, the theory is uniquely suited to this study due to its 
emphasis on goal setting, which is central to evacuation intention, but also recognizes it 
does not necessarily lead to a behavior. The subsequent chapter, Quantitative Analysis, 





4.1 Overview and Connections to Social Cognitive Theory 
 
 In conjunction with the previously discussed qualitative analysis, this dissertation 
utilizes data gathered from the 2011 Hurricane Evacuation Survey (HES) of South 
Carolina to assess potential evacuation behavior along the state’s coast. Following the 
SCT framework, these data fall into three specific categories. The first, self-efficacy, 
refers to the measures that an individual considers in order to set goals and carry out 
behavior. The second, outcome expectations, refers to an individual's belief of potential 
results from a particular event or action. The third, sociostructural factors, encompasses 
social and economic elements that might serve to help or hinder the setting of goals. 
These three elements factor into ultimate goal setting, which then leads to the subsequent 
behavior. 
 One of the unique aspects of the HES questionnaire is the presentation of two 
different hurricane information scenarios to respondents. To assess evacuation 
probability, composite scales combine various subsets of these scenarios. The first 
section of this chapter engages with the development of these indicators, known 
collectively as the Evacuation Potential (EP) variables. These variables directly relate to 
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the goal-setting component of the SCT framework. The second section reviews the 
development of two other composite scale indicators, namely the Risk Perception (RP) 
indicator and the Social Support (SS) indicator, which assess feelings of personal danger 
and perceived need for outside help. These reflect the SCT's outcome expectations, and 
self-efficacy’s proxy and collective components, respectively. 
 The third section details the initial statistical analyses undertaken as part of this 
study, the logistic regression series. The analyses consider a collection of theoretically 
based variables drawn from the literature, as well as a series of non-standard “candidate” 
variables that have a more tenuous relationship with evacuation behavior. These reflect 
the sociostructural factors in the SCT framework. The candidate variable set includes a 
subset concerned with geographic location, including both planning conglomeration and 
surge zone residency. The analyses considers these variable sets in conjunction with age 
group membership, set upon the lines of younger than 65 (Age Group 1), between 65 and 
74 (Age Group 2), and those aged 75 or older (Age Group 3). The logistic regression 
series serves to reduce the number of input variables for the development of the causal 
models, created through the SPSS AMOS suite. These models, presented in the fourth 
section, allow for the visualization of the influence of the independent variables on 
Evacuation Potential. In the fifth section, goodness-of-fit measures assist in the 
refinement of models and inter-variable associations and relationships, resulting in final 
models that demonstrate the difference in factor influence on the evacuation behavior 




4.2 Evacuation Potential Scales 
 
 To assess the potential evacuation behavior of respondents, the South Carolina 
HES posits a series of hurricane evacuation questions. These questions (Table 4.1) 
present survey respondents with two different hurricane severities and a few distinct 
information types. The two severities are “weak” storms demonstrating characteristics of 
a Saffir-Simpson Category 1 or 2 hurricane and “strong” storms of Categories 3 to 5. The 
questionnaire first asks respondents to assess their intended evacuation potential on a 
five-point Likert response format to a storm of some severity, where “1” represents “Not 
Likely at All” and “5” represents “Very Likely”.  
Table 4.1. Evacuation potential questions for strong and (weak) storms 
If a category 3 or stronger hurricane, a major hurricane, (If a category 1 or a category 
2 hurricane, a weaker hurricane,) was threatening your community, how likely is it that 
you would leave your home? 
a. For the same storm, would you leave during a hurricane watch? 
b. Would you leave for a hurricane warning? 
c. Would you leave if officials recommended it? 
d. Would you leave if officials ordered it? 
 
New informational inputs then modified the scenario respondents were 
considering, first asking what their behavior would be if their community was under a 
hurricane watch or if their community was under a hurricane warning. The definitions of 
watch and warning are explained inline on the survey. Weather agencies, such as NOAA, 
commonly disseminate these notices. They represent just one source of information 
potentially utilized by residents (Dow and Cutter 1998). The final two questions posed 
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ask what respondents would do if they heard an official recommendation to evacuate 
their community, and finally their anticipated behavior in response to an evacuation 
order. Depending on the information on hand or the severity of the storm, behaviors 
within the sample changed drastically, with official advice engendering more positive 
evacuation behavior (Table 4.2).  
Table 4.2. Overall descriptive statistics for evacuation questions 
Strong Storm (Category 3-5) N Minimum Maximum Mean SD 
Watch 3090 1.0 5.0 3.078 1.4318 
Warning 3082 1.0 5.0 3.478 1.3893 
Official Recommended 3082 1.0 5.0 4.133 1.1567 
Official Ordered 3096 1.0 5.0 4.647 .8914 
Weak Storm (Category 1,2) N Minimum Maximum Mean SD 
Watch 3083 1.0 5.0 1.964 1.2008 
Warning 3084 1.0 5.0 2.380 1.3719 
Official Recommended 3093 1.0 5.0 3.333 1.4723 
Official Ordered 3100 1.0 5.0 4.136 1.3592 
  
 To better assess evacuation potential, the analysis presented here considers the 
questions as components of additive composite scales based on storm severity. Unlike the 
individual Likert questions, which are ordinal by nature, the composite scales are ready 
stand-ins for continuous, interval scales. Of course, this change in measurement allows 
for considerably more possibilities for statistical analysis. However, constructing 
composite scales comes with certain important caveats. First, composite scales must cross 
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a threshold of item membership, between four to eight individual Likert items (Carifio 
and Perla 2007). 
 However, before considering these scales as stand-ins to assess evacuation 
potential, it is crucial to consider what they are measuring. In order to do this, Cronbach’s 
Alpha assesses the reliability and therefore the validity of the EP scales (Cronbach 1951; 
Carifio and Perla 2007; Tavakol and Dennick 2011). Cronbach’s Alpha is a measure of 
internal consistency, measuring the degree of pair-wise inter-item correlation on a scale 
of 0 to 1. This test is useful to determine whether the combined questions measure the 
same underlying construct (Tavakol and Dennick 2011), and the degree to which they 
measure this construct. This degree of correlation is crucial at both ends of the spectrum, 
as redundancy may present itself in scales with similarly worded questions.  As such, 
Alpha coefficients above certain thresholds may lead to considering the measured scale 
as suspect. The actual level of this dangerous threshold is not agreed upon in the 
literature, but has been placed at 0.9 (Tavakol and Dennick 2011) or 0.95 (Gliem and 
Gliem 2003), with anything above this level requiring greater scrutiny. 
 Disagreement is found at the bottom of the scale as well, with the literature 
determining the threshold for acceptable consistencies being considered to fall within the 
range of 0.6 and 0.7 (George and Mallery 2003; Gliem and Gliem 2003; Tavakol and 
Dennick 2011). Scales falling within this range, however, are candidates for removal 
unless highly salient to a study. Generally, any scale exhibiting an Alpha coefficient less 
than 0.6 is not useful for analysis (George and Mallery 2003). Generally, if a Cronbach’s 




 The first scales created for this study are the Evacuation Potential indicators, 
based on storm severity. The first of these, EP1, assesses evacuation potential for weak 
storms, while the other, EP3, assesses evacuation potential for stronger hurricanes. These 
scales combine the four informational questions (watch/warning and 
recommendation/order) into scales based on storm severity. The items are scored from 1 
to 5, with 1 being the least likely to evacuate and 5 being the most likely, which results in 
a twenty-point scale (Figure 4.1). These combinations satisfy the four-item threshold 
cited by Carifio and Perla (2007), and capture the use of distinct informational inputs for 
evacuation decision-making among hurricane savvy populations (Dow and Cutter 2000).   
 
Figure 4.1. Demonstration of scale development (EP3 as example) 
 
 Cronbach’s Alpha for the weak storm indicator, EP1, is 0.850, indicating it to be 
highly reliable. Additionally, the EP1 inter-item correlation matrix using Pearson's r 
 
70 
indicates correlations that range from very to moderately strong (Table 4.3), 
demonstrating that item pairs tend to express stronger correlations. Removal of scale 
items reduces the reliability of the indicator, suggesting this to be the best option for 
measuring evacuation potential for weak storms.  
Table 4.3. Inter-item correlations for EP1 
Category 1, 2  
Likert Items 
Watch Warning Recommended Ordered 
Watch - .747 .558 .368 
Warning .747 - .658 .461 
Recommended .558 .658 - .728 
Ordered .368 .461 .728 - 
 
 The Cronbach’s Alpha for the strong storm indicator, EP3, is slightly less 
consistent than EP1 but still very good at 0.823. The inter-item correlations for EP3 are 
less pronounced than those demonstrated by EP1, but still fall along similar item-pair 
lines (Table 4.4). These correlations fall between strong (.687) to moderate (.355). 
Removing any variables from the current scale decreases its reliability, again indicating 
this to be the best option of measurement.  
For the logistic regression series, the two EP indicators provide the basis for two 
dichotomous variables. A threshold value based on median values derived from the scale 
represents the dividing line for the binary variables. Values at or above the medians were 
coded as “1”, while those below the median were coded as “0”.
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Table 4.4. Inter-item correlations for EP3 
Category 3-5  
Likert Items 
Watch Warning Recommended Ordered 
Watch - .662 .501 .355 
Warning .662 - .579 .437 
Recommended .501 .579 - .687 
Ordered .355 .437 .687 - 
       
4.3 Risk Perception and Social Support Scales 
 
 In addition to the dependent Evacuation Potential Scales, this study uses two 
others to measure other behavioral concepts. The first of these, Risk Perception (RP), 
combines six items from the evacuation questionnaire related to damage expectations, 
including the respondent’s home and community, as well as thoughts about hurricanes. 
All of the questions relate to the concept of risk perception, one of the key influences on 
evacuation behavior. These questions probe both cognitive and affective responses, all on 
a five-point Likert scale (Table 4.5).  The final RP scale is, therefore, on a 30-point 
continuum. The two questions asking about home and community safety reverse the 
scoring schema, in order to preserve directional consistency. Therefore, for these 




Table 4.5. Risk Perception (RP) scale questions 
a. How concerned are you about the threat of a hurricane? 
b. How likely is it that your home would ever be seriously damaged or destroyed by 
hurricane winds or tree damage from winds? 
c. How likely is it that your home would ever be seriously damaged or destroyed by 
hurricane-related floods or storm surge? 
d. How likely is it that your home would NOT be damaged in a hurricane? 
e. How likely is it that your neighbors’ homes would NOT be damaged in a 
hurricane? 
f. I am afraid of hurricanes. 
 
The Alpha coefficient for the RP scale is 0.744, suggesting that the scale’s 
internal consistency is very good. Examination of the correlation table (Table 4.6) 
demonstrates that most of the included variables are moderately to weakly correlated, but 
with a very strong correlation occurring between the two safety questions (r = .802). The 
resulting scale, therefore, exhibits a number of different relationships that all encompass 
the larger construct of risk perception. The consistently worst series of correlations result 
from comparing the reversed questions, home damage and community damage, with 
others within the indicator. This might suggest that these items are part of another, 
unmeasured construct. However, subsequent testing indicated worsening Alpha values 
upon removal of the variables, so the scale retains them. 
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- .441 .258 .165 .136 .568 
Wind  
Damage 
.441 - .483 .380 .354 .351 
Flood 
Damage 
.258 .483 - .269 .229 .245 
Home 
Damage 
.165 .380 .269 - .802 .128 
Community 
Damage 
.136 .354 .229 .802 - .093 
Storm 
Fear 
.568 .351 .245 .128 .093 - 
 
As with any survey, there are instances of respondents failing to answer all 
questions, leading either removing that survey from analysis or using a missing-value 
strategy to bridge any particular gaps. For missing values in the RP scale, the low 
percentage of empty cells permits a simple mean replacement approach similar to the EP 
variables (Table 4.7). The number of missing values found in this scale are similar to 
those found in the EP scales, with the highest rate of missing values falling at 2 percent 
(neighbor damage) and the lowest number at 0.4 percent (hurricane concern). While not 





Table 4.7.Variable statistics for RP scale indicator 







Storm Concern 3112 3.651 1.0690 12 .4 
Wind Damage 3107 3.603 1.0499 17 .5 
Flood Damage 3103 2.824 1.2959 21 .7 
Home Damage 3069 3.621 1.1318 55 1.8 
Community 
Damage 
3062 3.609 1.1456 62 2.0 
Storm Fear 3104 3.448 1.2304 20 .6 
  
The importance of social support found during the qualitative analyses led to the 
creation of the final composite scale, Social Support (SS).  Six questions related to 
outside-the-home support comprise the SS scale (Table 4.8). This scale includes 
questions related to assumed or needed support from others outside the home, 
government sources, and organizations. Included is a question regarding personal 
responsibility, which is opposite the construct measured by the scale. The scale reverses 
its scoring to preserve consistency. Similar to the other items, five-point Likert scales 
measure responses for each of these items. The SS indicator is the weakest scale used for 
the analysis, with a Cronbach’s Alpha of 0.661. While the consistency is the most 
suspect, the coefficient is similar to scales used by Bourque et al. (2012) for their study of 
terrorism preparedness.  
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Table 4.8. Social Support (SS) scale questions 
a. I believe disaster relief is the responsibility of government. 
b. I believe disaster relief is my personal responsibility. 
c. In times of trouble I would need to rely on others. 
d. How likely are you to rely on this organization for help after a disaster? 
e. How likely are you to rely on friends and family after a disaster? 
f. How likely are you to rely on the government after a disaster? 
 
 In the case of the social support variable, the missing values for five of the six 
constituent questions fall within limits of the other composite variables (Table 4.9). 
However, the organizational support variable is one of the least answered questions on 
the survey, with over a third of respondents failing to answer the question. To have 
consistency between the scales, the scale uses the mean value strategy here as well, 
though it is admittedly not the optimal solution for this issue. 
Table 4.9.Variable statistics for SS scale indicator 







Reliance on Others 3093 2.756 1.3943 31 1.0 
Reliance on Government 3089 3.041 1.2611 35 1.1 
Reliance on Self 3083 2.567 1.1608 41 1.3 
Support from Friends/Family 3095 3.591 1.3767 29 .9 
Support from Government 3060 2.863 1.3326 64 2.0 




4.4 Independent Variable Assessment 
The logistic regression analysis includes a set of 10 variables found to impact 
hurricane behavior in the literature (Table 4.10).  These include risk perception, mobile 
home residency, gender, race, presence of evacuation plan, pet ownership, income level, 
age of respondent, and experiences with hurricane and evacuation. The analysis notably 
excludes two key influences on evacuation behavior: storm characteristics and advice 
from government sources (Baker 1991). Due to the inclusion of related questions in the 
EP response variables, the analysis does not include these factors as independent 
variables.  Two elements encompass the range of respondent experience, from simply 
experiencing a hurricane to actually undergoing evacuation. These are included in light of 
the assertions of Sharma and Patt (2011) that different types of experience yield different 
behaviors.  
The analysis assesses this list of variables as a group for each different age 
category. A logistic regression measures the impact of the different variables through a 
few different means. The beta reported is similar to the beta reported for other types of 
regression analyses, measuring the unit change of independent variable along with the 
dependent variable. The Wald statistic measures the influence a given variable has on the 
overall model, with higher values demonstrating greater factor impact. The reported odds 
ratio (OR) demonstrates the importance of the factor in changing behavior. For example, 
if the reported OR is 1.100, then the evacuation potential is increased 10 percent by that 
variable. OR values of 2.0 indicate a doubling of potential. If the number falls below one, 
evacuation potential decreases. All told, this is a useful way of determining the influence 
of factors on potential behavior. 
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Table 4.10. Primary independent variable list 
Variable Name Factor Measured Means of Measurement 




1 for mobile home resident 
0 for other home type 
Female Gender Gender 
1 for female 
0 for male 
White Race 
1 for white 
0 for other race 
No Pets Pet Ownership (No) 
1 if no pets in home 
0 if pets in home 
Evacuation Plan Evacuation plan 
1 if has evacuation plan 
0 if no evacuation plan or don’t know 
Income Income level Categorical 





1 if hurricane experience 





1 if evacuated before 
0 if never evacuated before 
 
4.5 Logistic Regression Analysis 
Recoding of EP Scales 
 To conduct a logistic regression, it is necessary to create a dichotomous response 
variable from the evacuation potential scales to create the dependent binary variable. For 
this analysis, the median divides the response variable into two groups, one that exhibits 
“higher” evacuation potential and another that displays “lower” evacuation potential. 
Values at or below this median value are “lower” and therefore coded as “0,” while those 
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above this threshold are coded as “1.” For EP1, this threshold value is 12.0. For EP3, the 
value is 16.0 (Table 4.11).  
Table 4.11. Descriptive statistics for evacuation potential indicators 




Mean 11.8132 15.3362 
Median 12.0000 16.0000 
Std. Deviation 4.34160 3.81282 
Range 16.00 16.00 
Minimum 4.00 4.00 
Maximum 20.00 20.00 
 
4.5.1 Initial Logistic Regression Analysis for EP3 
 
Age Group 1(Age 64 and Younger) 
Table 4.12 displays the results of the logistic regression analysis for Age Group 1 
using the EP3 response variable. In terms of evacuation likelihood, the RP indicator 
possesses the strongest explanatory power of all the variables in the equation by a wide 
margin (Wald = 60.283). However, those with higher RP scores only evacuate 10 percent 
more than those with lower scores do. Since risk perception is often the single strongest 
driver of evacuation behavior in other studies, the odds ratios (OR) are interestingly low. 
Female respondents also exhibited a greater likelihood to evacuate, being 55 percent 
more likely to have a high evacuation potential than non-females. This variable also 
displays a high Wald value of 14.546. 
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Having a household plan to evacuate is also a significant predictor of evacuation 
potential, and holds the largest odds ratio value for Age Group 1 at 1.813 as well as a 
high Wald value of 19.539. The two experience variables yield interesting and significant 
results.  Evacuation experience expresses a similar relationship with evacuation potential 
as the other significant variables, with those with evacuation experience being 56 percent 
more likely to evacuate than those who had never evacuated. In stark contrast, reported 
hurricane experience with or without having evacuated yielded a decreased likelihood of 
evacuation (OR = .510). This suggests that Sharma and Patt’s (2011) conclusion of 
different experience types yielding different responses is correct. 
Among the insignificant variables is mobile home residency (p = .908), a 
surprising finding due to its strong presence in the literature as a reliable predictor of 
evacuation. A lack of responses from mobile home residents may account for this lack of 
significance, or that their places of residence carry an amount of risk that renders their 
response indistinguishable from respondents living in other types of housing.  Other 
variables exhibiting insignificant relationships with strong storm evacuation potential 
include  households without pets (p = .146), income (p = .400), and increasing respondent 
age (p = .956). The variable assessing a respondent’s racial membership, too, is 
insignificant in this scenario (p = .951). 
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Wald df Significance OR 
Risk Perception .100 .013 60.283 1 .000 1.105 
Mobile Home .024 .207 .013 1 .908 1.024 
Female Gender .442 .116 14.546 1 .000 1.556 
White .010 .161 .004 1 .951 1.010 
No Pets .177 .121 2.116 1 .146 1.193 
Evacuation Plan .595 .135 19.539 1 .000 1.813 
Income .036 .043 .707 1 .400 1.037 
Age of 
Respondent 
.000 .006 .003 1 .956 1.000 
Hurricane 
Experience 
-.674 .144 21.974 1 .000 .510 
Evacuation 
Experience 
.447 .122 13.481 1 .000 1.564 
Constant -2.648 .449 34.760 1 .000 .071 
 
Age Group 2 (Age 65 to 74) 
Table 4.13 displays the results of the logistic regression analyses for the Age 
Group 2.  Similar to Age Group 1, the RP indicator is the single strongest predictor of 
evacuation behavior, but its effect is among the smallest (OR = 1.128).  Female 
respondents and households with an evacuation plan were again more likely to have a 
higher evacuation potential, with odds ratios of 1.532 and 1.731 respectively. Having 
experienced a hurricane before also had an impact on evacuation potential, with those 
with experience to exhibit decreased evacuation potential (OR = .641). 
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Unlike Age Group 1, higher income in Age Group 2 coincides with increased 
evacuation potential. This is possibly due to higher income Age Group 2 respondents 
being able to handle evacuation costs than others in the group. In general, respondents 
reporting higher incomes were 18 percent more likely to exhibit higher evacuation 
potential. Also differing with Age Group 1 is the impact of previous evacuation 
experience, which is insignificant within Age Group 2. Non-minority status, mobile home 
residency, pet ownership, and increasing age are all again insignificant. 




Wald df Significance OR 
Risk 
Perception 
.121 .019 41.634 1 .000 1.128 
Mobile Home .215 .328 .429 1 .513 1.240 
Female 
Gender 
.427 .166 6.583 1 .010 1.532 
White .148 .207 .508 1 .476 1.159 
No Pets .229 .155 2.193 1 .139 1.258 
Evacuation 
Plan 
.549 .182 9.076 1 .003 1.731 
Income .162 .063 6.542 1 .011 1.176 
Age of 
Respondent 
.010 .027 .130 1 .719 1.010 
Hurricane 
Experience 
-.444 .188 5.600 1 .018 .641 
Evacuation 
Experience 
.064 .170 .141 1 .707 1.066 




Age Group 3 (Age 75 and Over) 
 Table 4.14 displays the results of the logistic regression for Age Group 3, those 
aged 75 and older. Similar to the other age groups, the RP indicator (OR = 1.131), and 
having a household evacuation plan in place (OR = 1.838) predict higher evacuation 
potential. Beyond these two variables, the most significant variables differ widely from 
the Age Groups 1 and 2. Gender and hurricane experience join respondent age and 
mobile home residency as insignificant predictors. This marks the first time that gender is 
not a significant predictor of evacuation potential. White respondents were less likely to 
have high evacuation potential (OR = .424), while those with higher reported incomes 
were more likely to have it (OR = 1.256).  Possessing evacuation experience had a strong 
influence on evacuation potential (OR =1.720). Interestingly, not owning pets was a 
strong predictor of evacuation potential for the first time with Age Group 3 (OR =1.589). 
Additional Variables for EP3 
In addition to the theory-backed variables, this analysis endeavors to include 
others of that may contribute to the evacuation decision.  The variables fall into two 
categories: locational and social. The locational variables include geographic zones such 
as membership in a planning conglomeration, as well as proximity to danger. The social 
variables are comprised of factors that have shown influence in previous studies, but 
never in a strong fashion. Each regression analysis assesses each of these variables 








Wald df Significance OR 
Risk 
Perception 
.123 .025 24.093 1 .000 1.131 
Mobile Home -.145 .466 .097 1 .755 .865 
Female 
Gender 
.346 .230 2.267 1 .132 1.413 
White -.857 .326 6.938 1 .008 .424 
No Pets .463 .211 4.837 1 .028 1.589 
Evacuation 
Plan 
.609 .231 6.925 1 .009 1.838 
Income .228 .085 7.187 1 .007 1.256 
Age of 
Respondent 
-.027 .023 1.407 1 .235 .973 
Hurricane 
Experience 
-.275 .246 1.247 1 .264 .759 
Evacuation 
Experience 
.542 .225 5.823 1 .016 1.720 
Constant -.601 1.935 .097 1 .756 .548 
     
Geographic Variables 
Respondents living in the northern conglomerate, which consists of Horry and 
Georgetown counties, exhibit a significantly decreased evacuation potential in each age 
group. The Wald statistics demonstrate a strong contribution to the univariate models. For 
the central conglomerate, only Age Group 2 sees a significant negative response (OR = 
.726) but its contribution to the univariate model is weak. Central conglomerate residency 
is insignificant for the other two age groups. Living in the southern conglomerate, on the 
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other hand, leads to increased evacuation potential.  Living in these counties leads to a 
relatively modest effect on Age Group 1 (OR = 1.474), but more than doubles the odds of 
increased evacuation potential in Age Group 2 (OR = 2.607) and Age Group 3 (OR = 
2.052). 
Table 4.15. EP3 candidate variables and associated odds ratios 
Geographic Age Group 1 Age Group 2 Age Group 3 
Northern Conglomerate .643a .512 a .473 a 
Central Conglomerate 1.146 .726 c .980 
Southern Conglomerate 1.474 a 2.607 a 2.052 a 
Category 1 or 2 Residency 1.545 a 1.794 a 1.763b 
Social and Demographic Age Group 1 Age Group 2 Age Group 3 
Tenure 1.004 1.006 1.003 
Assistance 1.158 1.190 .816 
Social Support 1.060 a 1.050 b 1.048b 
Children 1.108 1.072 .834 
Retired 1.382 b 1.626 b 1.022 
Renter 1.041 .859 .852 
Number in Household 1.018 .987 .919 
Significance is represented as the following: c≤.05, b≤.01, a≤.001  
 
 For the near zone variable, this analysis considers areas within the Category 1 or 2 
evacuation zones along the coast. These areas are the most susceptible to the most 
dangerous hazards associated with hurricanes, such as the strongest winds and strong 
storm surges. Not surprisingly, residency in Category 1 or 2 zones has a positive 
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influence on evacuation potential (8). For all three age groups, this influence is 
significant. However, it is stronger for the Age Group 2 and Age Group 3 (OR = 1.794 
and OR = 1.763) than for Age Group 1 (OR = 1.545).  
Sociodemographic Variables 
 Previous hurricane studies have reviewed numerous sociodemographic factors to 
determine their contributions to the evacuation decision. While this analysis does include 
a selection of variables in the initial behavioral models, many variables have 
demonstrated some influence on the past, though this influence has fluctuated 
significantly. The analysis examines each of these candidate variables for influence by 
age group, with those demonstrating a relationship with evacuation potential being 
included in subsequent models. 
 Another common variable commonly used as an analog to hurricane experience 
and its attendant behavior is household tenure. For this study, the analyses considers 
number of years at the surveyed address as tenure along the coast. Of course, while this 
does confer a nuanced environmental knowledge on the part of the respondent it does not 
necessarily take into account those who may have lived nearby and have moved. This is a 
limitation with regard to the wording of the question, and therefore relegates this question 
to a candidate variable. The univariate regression analysis shows that tenure is not a 
strong predictor of evacuation potential for any age group. 
 The hurricane evacuation survey does not have a strong indicator of special needs, 
with the needing help to leave being its closest analog. This item includes both the need 
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for special accommodation and need of transportation. The logistic regression analyses 
indicate that this variable is not a significant contributor to evacuation behavior.   
 On the other hand, the social support indicator exhibits a significant influence on 
evacuation potential for each age group. Similar to the risk perception indicator, while the 
impact of the variable is significant, it only modestly increases evacuation potential odds. 
Households with children under 18 were no more likely to exhibit increased evacuation 
potential for any of the three age groups.         
 Bateman and Edwards (2002) found that retirement was a significant indicator of 
evacuation behavior, with retired individuals more likely to evacuate than those still 
employed. Due to the nature of the study, this variable is worth considering for analysis.  
The logistic regression analyses carried out for the variable show it to be significant for 
two of the three age groups. Age Group 1 (OR = 1.382) and Age Group 2 (OR = 1.626) 
exhibit a significant relationship between retirement status and evacuation potential. 
 Some studies theorize that homeowners are more likely to shelter-in-place to 
defend their homes, and renters to be more mobile and therefore more likely to evacuate 
to safety. Despite this assumption, the analysis indicates that this is not the case for at 
least the South Carolina coastal population. For all three age groups, renters were no less 
likely to stay or go than homeowners. Another social variable thought to have an impact 
on evacuation behavior is the number of residents living in a household, but similar to 
renter status there is no significant relationship between evacuation potential and higher 
individuals living in the household.  
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4.5.2 Final Logistic Models for EP3 
 
In the second part of the analysis, the basis of the final logistic models combines 
the significant variables from the theoretical and candidate variables. The analysis uses 
an iterative process to remove insignificant variables until it produces a final reduced list 
that demonstrates an acceptable model fit. Two measures assess model fit: -2 Log 
Likelihood and the Hosmer-Lemeshow test. -2 Log Likelihood is reported in a “small is 
better” format, which means that lower numbers indicate a better model fit. The Hosmer-
Lemeshow test also tests logistic regression models to determine whether the model fits a 
logistic distribution. The test indicates model fit to be acceptable if the null hypothesis 
cannot be rejected (Hosmer and Lemeshow, 1980). The analysis reports pseudo-R 
squares in order to assist in the interpretation of model fit. 
Age Group 1 
To reiterate, Age Group 1 consists of all respondents aged 64 and younger. The 
cutoff for Age Group 1 parallels the age groupings commonly used in public health 
literature and government agencies, and serves as the age of retirement in the United 
States (Fernandez et al. 2002). The group is comprised of 1,593 of 3,124 cases present in 
the total hurricane survey dataset, or 51 percent. For the development of the final logistic 
model for Age Group 1, the analysis uses 1,573 of a possible 1,593 cases representing 
50.4 percent of the total dataset (Table 4.16).  In all, the analysis excludes 20 cases due to 




Table 4.16. Case summary for Age Group 1, EP3 
AG1, EP3 Cases N Percent 
Included 1,573 50.4 
Missing  20 .6 
Total 1,593 51.0 
   
The model fit metrics for the Age Group 1 complete model indicate an acceptable 
model fit (Table 4.17).  The -2 Log Likelihood chi-square value is 1980.676, and the 
Nagelkerke R Square is .159. The Hosmer-Lemeshow Test results in a chi-square value 
of 9.329 and is insignificant, allowing for acceptance of the null hypothesis. Logistic 
regression analysis of the initial complete model finds that risk perception is the strongest 
contributor to increasing evacuation potential with a Wald value of 48.7. However, the 
variable only increases odds of an evacuation potential increase by 9 percent.  The social 
support indicator exhibits a similar relationship to evacuation potential, having a strong 
Wald value of 15.0 but only increasing odds of evacuation by 5 percent.  
Other variables demonstrate larger increases in evacuation odds. Females were 46 
percent more likely to have increased evacuation potential, while retirees were 57 percent 
more likely to have high evacuation potential. Having a household evacuation plan in 
place demonstrates the strongest positive impact on evacuation potential, with those 
saying they had one being 83 percent more likely to have high evacuation potential. Both 
evacuation and hurricane experience appear to have an effect on evacuation potential, 
with hurricane experience decreasing odds while evacuation experience increased them.  
Of the geographic variables included in the model, only residence in the northern 
conglomeration was significant, with those living there having significantly lower odds of 
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high evacuation potential than those who do not. Both southern conglomeration and surge 
risk area residency did not have a significant impact on behavior in Age Group 1. These 
are the only variables to be insignificant within the model.  




Wald df Significance OR 
Southern .036 .150 .057 1 .812 1.036 
Northern -.299 .126 5.676 1 .017 .741 
Surge Risk .025 .136 .033 1 .855 1.025 
Retired .452 .133 11.615 1 .001 1.572 
Social Support .048 .012 15.003 1 .000 1.049 
Risk Perception .089 .013 48.662 1 .000 1.093 
Female Gender .375 .111 11.454 1 .001 1.455 
Evacuation Plan .606 .129 22.212 1 .000 1.833 
Hurricane 
Experience 
-.599 .138 18.782 1 .000 .549 
Evacuation 
Experience 
.509 .120 17.958 1 .000 1.663 
Constant -3.129 .358 76.265 1 .000 .044 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1,980.676 .159 9.329 (.389) 
       
 The final Age Group 1 model exhibits similar model fit as the initial model, with 
a Nagelkerke R Square of .159 and a comparable -2LL value of 1,980.805 (Table 4.18). 
The Hosmer-Lemeshow test exhibits similar values as well, and is still insignificant at 
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.389. As such, the removal of the two insignificant geographic variables seems to have 
little impact on the model’s explanatory power.  
 The final model for Age Group 1 (Table 4.18) consists of one geographic variable 
- northern conglomerate residency (OR = .728) - as well as two demographic variables in 
gender (OR = 1.453) and retirement status (OR = 1.577). The model also includes the 
evacuation plan (OR = 1.837) and both types of experience variables. Both indicators, 
social support and risk perception, are included as well. The odds ratios of these variables 
are similar to those found within the initial model. 




Wald df Significance OR 
Northern -.318 .114 7.749 1 .005 .728 
Retired .455 .132 11.828 1 .001 1.577 
Social Support .048 .012 14.913 1 .000 1.049 
Risk Perception .090 .013 51.110 1 .000 1.094 
Female Gender .374 .111 11.401 1 .001 1.453 
Evacuation Plan .608 .128 22.581 1 .000 1.837 
Hurricane Experience -.605 .137 19.453 1 .000 .546 
Evacuation Experience .515 .119 18.774 1 .000 1.673 
Constant -3.113 .355 76.965 1 .000 .044 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1,980.805 .159 8.470 (.389) 




Age Group 2 
 To reiterate, Age Group 2 consists of all respondents aged 65 to 74. The group is 
comprised of 932 of 3,124 cases present in the total survey dataset, or 29.8 percent. For 
the development of the final complete logistic model for Age Group 2, the analysis uses 
802 of a possible 932 cases, representing 25.7 percent of the total dataset (Table 4.19).  
For Age Group 2, the analysis excludes 130 cases due to missing response data, 
representing 4.2 percent of the total data set. 
Table 4.19. Case summary for Age Group 2, EP3 





 Considering the model fit metrics, the first combined model shows an acceptable 
model fit (Table 4.20). The Hosmer-Lemeshow test reports an insignificant value, 
indicating an acceptable model fit with all variables. In the first omnibus model (Table 
4.20), both the risk perception and social support indicators are significant and strong 
contributors to the overall model, with Wald statistic values of 26.2 and 11.4 
respectively. However, the changes in evacuation odds for both are relatively small, with 
each accounting for a 10 percent or less change in evacuation odds.  
Other significant variables exhibit stronger influences on evacuation potential. 
The gender variable, though it exhibits a lower Wald value of 4.8, increases odds of 
evacuation by 45 percent. Having a household evacuation plan carries a larger Wald 
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value of 8.1, and increases odds of evacuation in Age Group 2 by nearly 70 percent. 
Income also demonstrates an influence on evacuation behavior, increasing evacuation 
odds by 15 percent, but it shows the weakest Wald value of all significant variables. 
Surprisingly, both experience variables do not exhibit a significant influence on 
evacuation behavior in the omnibus model. The analysis finds that retired coastal 
residents in Age Group 2 were 57 percent more likely to evacuate as well. 




Wald df Significance OR 
Risk Perception .100 .020 26.227 1 .000 1.105 
Female Gender .373 .169 4.856 1 .028 1.451 
Social Support .063 .019 11.422 1 .001 1.065 
Evacuation Plan .529 .186 8.077 1 .004 1.697 
Income .135 .068 3.943 1 .047 1.145 
Retired .448 .202 4.940 1 .026 1.565 
Southern .645 .211 9.361 1 .002 1.906 
Hurricane Experience -.263 .197 1.781 1 .182 .769 
Evacuation Experience .110 .176 .392 1 .531 1.116 
Surge Risk .065 .190 .118 1 .732 1.068 
Northern -.093 .199 .219 1 .640 .911 
Constant -4.105 .641 41.025 1 .000 .016 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 




Of the included geographic variables, only residence in the southern 
conglomeration has a significant effect on Age Group 2 with evacuation potential nearly 
doubling (OR =1.906). Living in the northern conglomeration did not demonstrate a 
significant influence on evacuation potential, a departure from the Age Group 1 model. 
Similarly, residence in a high-risk area was not a significant predictor of evacuation 
potential. 
The final model again demonstrates a good model fit by all metrics  (Table 4.74), 
though in all cases the model fit has decreased somewhat. The Nagelkerke R Square is 
.186, and -2 Log Likelihood has increased slightly to 951.934. However, these changes 
are modest. Of note, however, is the near significance of the Hosmer-Lemeshow test (p 
=.109). While still within acceptable limits, it and the other measures of fit suggest that 
further reduction may present overall fit issues. Reducing the variable list to only 
significant variables from the initial strong storm model for Age Group 2 further 
accentuates the influences of the variables through the odds ratios. This model includes 
risk perception (OR = 1.111)  and social support (OR = 1.065) variables, 
sociodemographic variables that include female gender (OR = 1.460), retirement status 
(OR = 1.580), and income (OR = 1.155), having a household evacuation plan (OR = 
1.694), and residing within the southern conglomerate  (OR = 2.147) (Table 4.21). 
 
94 




Wald df Significance OR 
Risk Perception .105 .019 31.427 1 .000 1.111 
Female Gender .378 .168 5.056 1 .025 1.460 
Social Support .063 .019 11.354 1 .001 1.065 
Evacuation Plan .527 .184 8.209 1 .004 1.694 
Income .144 .065 4.840 1 .028 1.155 
Retired .457 .200 5.245 1 .022 1.580 
Southern .764 .174 19.324 1 .000 2.147 
Constant -4.434 .587 56.996 1 .000 .012 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
951.934 .186 13.071(.109) 
 
Age Group3 
Age Group 3 consists of all respondents aged 75 or older. The group is comprised 
of 489 of 3,124 cases present in the total survey dataset, or 19.2 percent. For the 
development of the final logistic model for Age Group 3, the analysis includes 489 of a 
possible 599 cases, representing 15.7 percent of the total dataset (Table 4.22).  Age 
Group 3’s analysis excludes 110 cases due to missing response data, representing 3.5 
percent of the total data set. 
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Table 4.22. Case summary for Age Group 3, EP3 
AG3, EP3 Cases N Percent 
Included 489 15.7 
Missing  110 3.5 
Total 599 19.2 
  
 The omnibus model represents a good fit for the data found in Age Group 3 
(Table 4.23). The Hosmer-Lemeshow test results in a chi-square value of 7.1 and a 
significance of .523, leaving the null hypothesis intact. The Nagelkerke R2 value is .208, 
the strongest of all three logistic models. Again, risk perception is the strongest 
contributor to the model but demonstrates a modest increase to evacuation odds of 11 
percent (Table 4.23). Having a household evacuation plan has a strong influence on 
behavior, with households possessing one demonstrating an 85 percent increase in 
evacuation odds.  White respondents were much less likely to evacuate than non-whites 
(OR =.430). Respondents without pets were more likely to evacuate, being 60 percent 
more likely to evacuate. Higher income, too, had a positive effect on evacuation 
potential. Unlike the other two models, neither gender nor social support had a significant 
effect on evacuation potential. Evacuation experience is just barely insignificant in the 
final model, as well. Surprisingly, none of the geographic variables had a significant 
effect on evacuation potential.  
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Wald df Significance OR 
Risk Perception .109 .026 17.765 1 .000 1.115 
Female .269 .232 1.345 1 .246 1.309 
White -.844 .329 6.576 1 .010 .430 
No Pets .478 .212 5.066 1 .024 1.613 
Evacuation Plan .617 .231 7.115 1 .008 1.853 
Income .214 .095 5.101 1 .024 1.239 
Evacuation Experience .406 .211 3.692 1 .055 1.501 
Surge Risk .074 .242 .093 1 .761 1.076 
Social Support .036 .024 2.278 1 .131 1.037 
Southern .123 .280 .194 1 .660 1.131 
Northern -.365 .271 1.814 1 .178 .694 
Constant -3.138 .769 16.656 1 .000 .043 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
565.645 .208 7.130 (.523) 
 
 The complete final model for Age Group 3 again demonstrates adequate model fit 
(Table 4.24). Similar to the other two models, the fit statistics decrease somewhat in 
response to the removal of the numerous insignificant variables but are still within 
acceptable model fit limits. The Nagelkerke R Square decreases to .177, comparable to 
the Age Group 1 and 2 models, and the Hosmer-Lemeshow test value still falls within 
acceptable limits. The final complete model (Table 4.24) is comprised of only five 
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variables: risk perception, white respondents, no pets in household, having a household 
evacuation plan, and income.       




Wald df Significance OR 
Risk Perception .130 .025 27.935 1 .000 1.139 
White -.851 .319 7.102 1 .008 .427 
No Pets .450 .205 4.827 1 .028 1.568 
Evacuation Plan .717 .220 10.614 1 .001 2.048 
Income .177 .077 5.250 1 .022 1.193 
Constant -2.617 .632 17.176 1 .000 .073 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
587.171 .177 10.526 (.230) 
 
4.5.3 Initial Logistic Regression Analysis for EP1 
 
Age Group 1 
Table 4.25 displays the results of the logistic regression of Age Group 1 using 
EP1 as a response variable. Similar to the EP3 results, risk perception has the single 
highest Wald value at 80.65 but increases odds by only 13 percent. Female respondents 
were 72 percent more likely to report higher evacuation potential, while respondents 
without household pets were 48 percent more likely to evacuate. Unlike the EP3 models, 
household evacuation plans did not align with increased evacuation potential at the 
highest levels, but were still significant (OR=1.324). Increasing respondent age lead to 
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increased evacuation potential, but its influence was very slight at only a 1 percent odds 
increase. Similar to the EP3 models, hurricane experience exhibited a different influence 
than evacuation experience, with the former having a negative relationship with 
evacuation potential and the latter demonstrating a positive one. Three variables were 
insignificant in this model, including mobile home residency, respondents identifying as 
white, and income level.       




Wald df Significance OR 
Risk Perception .120 .013 80.650 1 .000 1.127 
Mobile Home .333 .211 2.495 1 .114 1.394 
Female Gender .541 .118 20.917 1 .000 1.718 
White .172 .166 1.082 1 .298 1.188 
No Pets .396 .124 10.262 1 .001 1.486 
Evacuation Plan .280 .137 4.174 1 .041 1.324 
Income .031 .044 .496 1 .481 1.031 
Age of Respondent .013 .006 4.961 1 .026 1.013 
Hurricane Experience -.949 .147 41.931 1 .000 .387 
Evacuation Experience .365 .125 8.565 1 .003 1.441 
Constant -3.676 .467 62.037 1 .000 .025 
 
Age Group 2 
 Table 4.26 displays the results of the logistic regression of Age Group 2 using 
EP1. Similar to previous models, risk perception exhibits the highest contribution to the 
model but only a slight odds increase of 13 percent. Female respondents in Age Group 2 
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were 86 percent more likely to have higher evacuation potential, while respondents with 
an evacuation plan were 46 more likely to demonstrate higher evacuation potential. 
Unlike Age Group 1, only hurricane experience had a significant impact on evacuation 
potential for weak storms, decreasing it dramatically while evacuation experience was 
insignificant in the model. Pet ownership, mobile home residency, white racial status, 
increasing age, and income were also insignificant within this model. 




Wald df Significance OR 
Risk Perception .125 .019 43.455 1 .000 1.133 
Mobile Home .314 .340 .849 1 .357 1.368 
Female Gender .623 .167 13.938 1 .000 1.864 
White .028 .210 .017 1 .896 1.028 
No Pets .062 .155 .159 1 .690 1.064 
Evacuation Plan .359 .185 3.781 1 .052 1.432 
Income .064 .063 1.012 1 .314 1.066 
Age of Respondent .042 .027 2.308 1 .129 1.042 
Hurricane Experience -.697 .189 13.666 1 .000 .498 
Evacuation Experience .267 .170 2.466 1 .116 1.306 
Constant -5.456 1.949 7.836 1 .005 .004 
 
Age Group 3 
 Table 4.27 displays the results of the logistic regression of Age Group 3 using the 
EP1 indicator as the response variable. Again, the risk perception indicator is the 
strongest influence on the model while having only a slight impact on evacuation odds at 
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18 percent. Female respondents were over two times more likely to evacuate than males, 
and having no pets in the household were 77 percent more likely to evacuate. Hurricane 
experience was again the only significant experiential variable, drastically decreasing the 
evacuation potential. All other theoretical variables were insignificant in this case. 




Wald df Significance OR 
Risk Perception .168 .027 39.285 1 .000 1.183 
Mobile Home .201 .487 .170 1 .680 1.222 
Female Gender .861 .242 12.693 1 .000 2.366 
White -.020 .304 .004 1 .947 .980 
No Pets .572 .217 6.976 1 .008 1.773 
Evacuation Plan .134 .243 .305 1 .581 1.143 
Income .009 .086 .010 1 .920 1.009 
Age of Respondent -.024 .024 .998 1 .318 .977 
Hurricane Experience -.505 .255 3.926 1 .048 .604 
Evacuation Experience .286 .228 1.570 1 .210 1.331 
Constant -1.329 2.016 .434 1 .510 .265 
        
Candidate Variables (EP1) 
Sociodemographic Variables   
 Several variables demonstrate similar impacts in the EP1 analysis as they did in 
the EP3 analysis (Table 4.28).  Tenure at address is again not significant for any of the 
age groups. For all three age groups, the number of children within a household does not 
exhibit a significant impact on evacuation potential. Therefore, further analyses exclude 
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it. Retirement, which had a surprising impact on evacuation potential in the EP3 analysis, 
is significant for Age Groups 1 and 2. For Age Group 3, it is insignificant. The number of 
people living in a household demonstrates no significant impact on evacuation behavior. 
Similarly, needing help in evacuation is insignificant across age groups.  
Social support is significant in the models of all three age groups, having a 
positive influence on evacuation potential in each group. Renting one’s household has no 
impact on evacuation potential. In sum, only a few sociodemographic variables outside of 
those strongly supported by literature have an impact on evacuation potential. 
Geographic Variables 
Similar to EP3, most geographic variables demonstrate an impact on evacuation 
potential in univariate models. Residents in the southern conglomeration were more 
likely to leave than others were, and are the only geographic group that demonstrates a 
positive influence on evacuation potential. Residency in the central conglomeration had 
an insignificant impact on evacuation potential all three age groups. Living in the 
northern conglomeration was significant in all three age groups, but in each case it had a 
negative influence on evacuation potential. Finally, living within a surge zone had a 
positive influence on evacuation potential on Age Groups 1 and 2, with its impact on 
evacuate potential being insignificant in Age Group 3. 
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Table 4.28. EP1 candidate variables and associated odds ratios 
Geographic Age Group 1 Age Group 2 Age Group 3 
Northern Conglomerate .548 a .488 a .704 
Central Conglomerate 1.162 .927 .693 
Southern Conglomerate 1.767 a 2.158 a 1.865 a 
Category 1 or 2 Residency 1.611 a 1.536 b 1.379 
Sociodemographic Age Group 1 Age Group 2 Age Group 3 
Tenure 1.002 .997 .995 
Assistance 1.180 1.661 .960 
Social Support 1.070 a 1.042 b 1.128 a 
Children .978 1.175 1.043 
Retired 1.276 c 1.744 b .809 
Renter .943 .1.175 2.443 
Number in Household .983 .960 .858 
Significance is represented as the following: c≤.05, b≤.01,a≤.001  
4.5.4 Final Logistic Regression Analysis, EP1 
 
Age Group 1 
For the development of the final logistic model for Age Group 1, the analysis 
used 1,573 cases of a possible 1,593, representing 50.4 percent of the total dataset (Table 
4.29).  The analysis excludes 20 cases due to missing response data, representing 49.0 
percent of the total data set. The dataset used here is essentially the same as the one used 
in the EP3 analysis. 
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Table 4.29. Case summary for Age Group 1, EP1 
AG1, EP1 Cases N Percent 
Included 1,573 50.4 
Missing 20 .6 
Total 1,593 51.0 
   
Overall, the model fit statistics for the EP1 complete model for Age Group 
1indicates an adequate fit (Table 4.30). The model’s Nagelkerke R Square value is .209, 
and its -2LL value is 1,909.942. The Hosmer-Lemeshow test statistic indicates that the 
null hypothesis cannot be rejected, indicating a good fit for the logistic model. Overall, 
the EP1 results for Age Group 1 are similar to those for the EP3 model with a few 
exceptions.  
Again, variables such as risk perception (OR = 1.116), female gender (OR = 
1.562), and evacuation plan (OR = 1.374) are significant. Both experiential variables 
have a significant relationship with evacuation potential, along with social support.  Of 
note is the significant but slight positive relationship found between evacuation potential 
and increasing age (OR = 1.014), as well as respondents with no household pets. In terms 
of geographic variables, only residency in the northern conglomeration is significant 
within the model (OR = .634). This variable continues to exhibit a negative relationship 
with evacuation potential. High-risk zone and southern conglomerate residency, as well 
as retirement status, are insignificant. 
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Wald df Significance OR 
Risk Perception .110 .013 68.804 1 .000 1.116 
Female Gender .446 .114 15.202 1 .000 1.562 
No Pets .427 .120 12.627 1 .000 1.533 
Evacuation Plan .318 .132 5.789 1 .016 1.374 
Age of Respondent .014 .006 5.133 1 .023 1.014 
Hurricane Experience -.951 .143 44.339 1 .000 .386 
Evacuation Experience .373 .124 9.084 1 .003 1.451 
Surge Risk -.049 .139 .123 1 .726 .952 
Social Support .059 .013 21.050 1 .000 1.060 
Southern .189 .152 1.535 1 .215 1.208 
Northern -.456 .129 12.386 1 .000 .634 
Retired .168 .147 1.303 1 .254 1.183 
Constant -4.142 .487 72.349 1 .000 .016 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1,909.942 .209 9.927 (.270) 
 
Removing the insignificant variables yields another good model fit, with only 
slight decreases in the Nagelkerke R Square and slight increases in the -2LL value (Table 
4.31). The Hosmer-Lemeshow test yields an even less significant statistic, indicating 
better model fit. All the variables found significant in the previous omnibus model 
continue to be significant in the final model (Table 4.31).    
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Wald df Significance OR 
Risk Perception .110 .013 69.013 1 .000 1.116 
Female Gender .443 .114 15.050 1 .000 1.558 
No Pets .430 .120 12.822 1 .000 1.537 
Evacuation Plan .319 .132 5.857 1 .016 1.376 
Age of Respondent .017 .006 8.917 1 .003 1.017 
Hurricane Experience -.974 .142 46.987 1 .000 .378 
Evacuation Experience .367 .123 8.989 1 .003 1.444 
Social Support .058 .013 20.839 1 .000 1.060 
Northern -.497 .124 16.165 1 .000 .608 
Constant -4.184 .500 70.079 1 .000 .015 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1,912.854 .206 6.816 (.557) 
 
Age Group 2 
Age Group 2 cases in the EP1 analysis increase from those present in the EP3 
analysis (Table 4.32). The group is comprised of 932 of 3,124 cases present in the total 
survey dataset, or 29.8 percent. For the development of the final logistic model for Age 
Group 2, the analysis includes 919 of a possible 932 cases representing 29.4 percent of 
the total dataset.  Excluded from analysis were 13 cases, again due to missing response 
data, representing 0.4 percent of the total data set. 
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Table 4.32. Case Summary for Age Group 2, EP1 
AG2, EP 1 Cases N Percent 
Included 919 29.4 
Missing 13 .4 
Total 932 29.8 
 
 Model fit for the Age Group 2 EP1 analysis is adequate (Table 4.33). Nagelkerke 
R Square is .200, and the -2LL is 1,090.959. The Hosmer-Lemeshow statistics are, again, 
insignificant indicating a good model fit. The initial model finds risk perception (OR = 
1.135) , female gender (OR = 1.819), and retirement status (OR = 1.665) to be significant 
positive indicators of evacuation potential (Table 4.33).  The strong influence of 
retirement status in the weak storm scenario is unique among the age groups in this 
analysis. 
Hurricane experience (OR = .604) and the presence of a household evacuation 
plan (OR = 1.531) also have a significant relationship with evacuation potential. Similar 
to hurricane experience, reported residency in the northern conglomeration decreases 
evacuation potential (OR = .722). The variables for social support, residency in the 
southern conglomeration or high-risk areas exhibit non-significant relationships with 
evacuation potential for this particular weak storm model. 
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Wald df Significance OR 
Risk Perception .126 .018 47.608 1 .000 1.135 
Female Gender .598 .152 15.487 1 .000 1.819 
Evacuation Plan .426 .172 6.129 1 .013 1.531 
Hurricane Experience -.504 .174 8.442 1 .004 .604 
Social Support .025 .017 2.233 1 .135 1.026 
Northern -.325 .188 2.992 1 .084 .722 
Retired .510 .194 6.889 1 .009 1.665 
Southern .314 .196 2.565 1 .109 1.369 
Surge Risk .055 .170 .104 1 .747 1.057 
Constant -3.267 .531 37.799 1 .000 .038 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1,090.959 .200 9.315 (.316) 
 
 Model fit in the final model stays roughly the same for Age Group 2 (Table 4.34). 
Nagelkerke R Square decreases to .181 and the Hosmer-Lemeshow remains insignificant. 
No other variables drop to insignificance, leading to the same collection of variables in 
the final model (Table 4.34). Thus, the factors exhibiting an influence on evacuation 
potential for Age Group 2 for weak storms includes risk perception (OR = 1.152), gender 
(OR = 1.822), evacuation planning (OR = 1.533), hurricane experience (OR = .551), and 
retirement status (OR = 1.677).  
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Wald df Significance OR 
Risk Perception .142 .018 64.335 1 .000 1.152 
Female Gender .600 .149 16.262 1 .000 1.822 
Evacuation Plan .427 .170 6.351 1 .012 1.533 
Hurricane Experience -.596 .167 12.737 1 .000 .551 
Retired .517 .192 7.249 1 .007 1.677 
Constant -3.078 .443 48.193 1 .000 .046 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
1106.075 .181 4.888 (.769) 
 
Age Group 3 
The Age Group 3 sample size increases between the EP1 and EP3 analyses. The 
group is comprised of 599 of 3,124 cases present in the total survey dataset, or 19.2 
percent. For the development of the final logistic model for Age Group 3, the analysis 
uses 589 of a possible 599 cases representing 18.9 percent of the total dataset (Table 
4.35). The analysis excludes 10 cases due to missing response data, representing 0.3 
percent of the total data set.
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Table 4.35. Case summary for Age Group 3, EP1 
AG3, EP1 Cases N Percent 
Included 589 18.9 
Missing 10 .3 
Total 599 19.2 
 
The model fit for the EP1 model is again adequate, exhibiting a Nagelkerke R 
Square of .255 and an insignificant Hosmer-Lemeshow statistic (Table 4.36). It is worth 
noting that this Nagelkerke value is the best of all the logistic models, indicating the best 
overall model fit. The logistic regression results result in only one variable, residency in 
the northern conglomeration, reporting as insignificant (Table 4.36). Risk perception 
demonstrates a relationship similar to that found in the other models, with a large Wald 
value of 34.9 but a relatively small odds ratio (OR =1.156). Females are twice as likely to 
evacuate as non-females (OR = 2.159), while non-pet households are 45 percent more 
likely to evacuate (OR = 1.456)  though this finding is barely significant in the analysis. 
Reporting hurricane experience leads to decreases in evacuation potential (OR = .639). 
Residency in the southern conglomeration doubles evacuation potential (OR = 2.112), 
and social support increases evacuation by 10 percent. 
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Wald df Significance OR 
Risk Perception .145 .025 34.942 1 .000 1.156 
Female Gender .769 .213 13.069 1 .000 2.159 
Hurricane Experience -.447 .229 3.806 1 .051 .639 
No Pets .376 .199 3.564 1 .059 1.456 
Southern .748 .252 8.808 1 .003 2.112 
Northern .194 .252 .595 1 .440 1.214 
Social Support .098 .023 18.913 1 .000 1.103 
Constant -4.487 .656 46.732 1 .000 .011 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
640.537 .255 5.632 (.688) 
 
 Final EP1 logistic model fit for Age Group 3 is getting slightly weaker but greatly 
reduced in complexity (Table 4.37). Nagelkerke R square is .254 while the Hosmer-
Lemeshow statistic continues to be insignificant with a significance value of .402. Factors 
present in the final EP1 model include risk perception, female respondent, hurricane 
experience, no pets in household, residency in the southern conglomeration, and social 
support (Table 4.37). Northern residency, which demonstrated the only negative 
relationship with evacuation potential in the initial model,  is the only variable not 
included the formulation of the final model. 
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Wald df Significance OR 
Risk Perception .143 .024 34.519 1 .000 1.153 
Female Gender .756 .212 12.742 1 .000 2.130 
Hurricane Experience -.464 .228 4.148 1 .042 .629 
No Pets .380 .199 3.660 1 .056 1.463 
Southern .635 .205 9.575 1 .002 1.886 
Social Support .099 .023 19.135 1 .000 1.104 
Constant -4.323 .618 48.952 1 .000 .013 
Model Fit Summary 
-2 Log Likelihood Nagelkerke R Square Hosmer-Lemeshow (Sig.) 
641.133 .254 8.329 (.402) 
     
4.6 Causal Models of Strong Hurricane Behavior 
 
 In order to better visualize the impact of the independent variables on evacuation 
potential, this analysis also develops a series of casual models. The focal relationship 
examined by this analysis is evacuation potential for severe hurricanes, defined as storms 
Category 3 or greater on the Saffir-Simpson hurricane intensity scale. Using the reduced 
models created during the previous logistic regression analysis, the path models 
hypothesize the relationship of the independent variables based on the literature. Risk 
perception mediates the influence of gender and racial status in initial models, for 
example. Analysis results may alter the relationships between variables within the causal 
models, with the intention of improving model fit. Because of a negative relationship 
between an independent and the response variable, it is at times necessary to remove an 
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independent variable. The analysis used here considers the data non-normal, and as such, 
employs a maximum likelihood estimation method similar to Bourque et al. (2012).  
 One of the great benefits of the causal modeling approach is its strong theoretical 
basis. Causal models use established theory as a foundation, with models reflecting the 
relationships reflected in literature. However, to determine the quality of the associations, 
it becomes crucial to assess if the proposed model fits the provided data. The concept of 
fit refers a model’s ability to reproduce the provided data (Bollen and Long 1993). Most 
causal model assessments utilize the chi square goodness-of-fit metric, where a 
statistically significant value represents a poor model fit. While widely accepted, this 
measure of fit presents limitations. In particular, datasets of more than 200 cases will 
result in consistently significant chi-square values (Bollen and Long 1993). As such, 
standard chi-square measures are an unreliable indicator for a large dataset. 
 To address this issue, the analysis uses three measures more suited to large 
datasets to assess the quality of model fit. Moreover, the metrics chosen are robust 
against non-normality within a dataset, which compromises most absolute measures of fit 
(Bentler and Bonnet 1980). These measures use an independence model, which holds 
correlations among all variables in the model to zero, as the comparative baseline. The 
first metric used is the Comparative Fit Index (CFI): 
 
 Where d is the model’s chi-square value minus the model’s degrees of freedom. 
In scoring model fit, model fit is acceptable when the CFI value is above .90. The second 
metric used is the Incremental Fit Index, which is analogous to R2 in regression analyses 
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(Bollen and Long 1993). This index utilizes the independence model in conjunction with 
a model of best possible fit, known as the saturated model. The IFI results from this 
formula: 
 
 Similar to the CFI, IFI values greater than .90 indicate an acceptable model fit. 
The final metric of fit is the Root Mean Square Error of Approximation (RMSEA). The 
calculation for the RMSEA is this: 
 
 Where x2 is the chi-square value of the model, and N is the sample size. While an 
absolute measure, the RMSEA metric represents the standard reported value for structural 
equation models, and therefore for causal models (Barrett 2007). MacCallum, Browne 
and Sugawara (1996) suggest that RMSEA values of .05 and lower indicate a good model 
fit, while any values above .08 indicate an opportunity for improved fit. 
Age Group 1 Causal Model 
Overall, the model developed for Age Group 1 demonstrates a good fit to the data 
(Table 4.38).  The causal model analysis removes hurricane experience due to its inverse 
relationship with evacuation potential, which made an acceptable model fit impossible. 
Similarly, southern conglomeration residency replaces northern conglomeration 
residency. Finally, preliminary tests revealed that the removal of retirement status 
improves the model substantially. Therefore, the final model for Age Group 1 omits it. 
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Table 4.38. Age Group 1, EP3 causal model fit 
Measure of Fit IFI CFI RMSEA 
Coefficient .940 .936 .030 
 
The CFI and IFI indices report values of .928 and .932 respectively, which are 
above the accepted .9 thresholds for each. The RMSEA falls below the .05 value at .029. 
These indicate an acceptable model fit for the data. Gender as female, social support, and 
southern conglomeration residency are all found to have significant positive relationships 
with risk perception and evacuation potential (Table 4.39). Attempting to simplify the 
relationship between these exogenous variables by choosing one endogenous variable or 
another, however, reduces the model fit significantly. The same is found for evacuation 
planning and evacuation experience. 
Evacuation potential in strong storms has the strongest relationship with risk 
perception (B = .224), followed by increased social support scores (B = .134) and having 
an evacuation plan (B = .123). Evacuation experience (B = .064) and residency in the 
southern conglomeration (B = .054) exhibited the weakest relationships with evacuation 
potential. As an endogenous variable, risk perception has the strongest relationship with 
social support (B = .193) and residency in the southern conglomerate (B = .131).  Risk 
perception mediates the effect of evacuation experience on evacuation potential. 
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Table 4.39. Estimates and regression weights in Age Group 1, EP3 causal model 
Risk Perception B Estimate SE CR P 
Evacuation Experience .101 .932 .224 4.155 >.001 
Southern .131 1.434 .264 5.427 >.001 
Social Support .193 .193 .024 7.952 >.001 
Evacuation Plan .086 .909 .257 3.543 >.001 
Female .073 .680 .227 2.996 .003 
Evacuation Potential B Estimate SE CR P 
Female .099 .813 .190 4.271 >.001 
Social Support .134 .115 .021 5.550 >.001 
Risk Perception .218 .192 .021 9.213 >.001 
Evacuation Plan .114 1.112 .214 5.208 >.001 
Southern .054 .555 .222 2.495 .013 
Evacuation Experience .064 .501 .188 2.661 .008 
 
Standardized total effects again show that risk perception has the largest impact 
on evacuation potential (Table 4.40). Of the exogenous variables, evacuation planning (B 
= .132) and social support (B =.176) have the largest overall impact on evacuation 
potential. The female variable exhibits a stronger relationship with evacuation potential 
(B = .114) than it does with risk perception (B = .073). The lone geographic variable, 
residency in the southern conglomeration, has a stronger association with risk perception 
(B = .131) than evacuation potential (B = .083). Figure 4.2 presents the final model. 
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Age Group 2 Causal Model 
In preliminary tests, two demographic variables from the logistic regression for 
Age Group 2 caused significant issues in achieving model fit: income and gender. 
Because of this, the analysis removes both variables from the model to leave five total 
exogenous variables: residency in the southern conglomeration, evacuation planning, 
social support, retirement status, and risk perception. This lead to superior model fit for 
the casual model (Table 4.41).  Both IFI and CFI indices pass the .9 threshold of 
acceptable fit with values of .970 and .969 respectively. The RMSEA value of .030 falls 
below the necessary threshold of .05. 
Table 4.41: Age Group 2, EP3 causal model fit 
Measure of Fit IFI CFI RMSEA 
Coefficient .970 .969 .026 
  
The results again show that risk perception has the single strongest influence 
(B=.287) on evacuation potential (Table 4.42).  Residence in the southern conglomeration 
exerts a strong direct influence as well (B=.161), in addition to evacuation planning 
(B=.142) and social support (B=.140). The exogenous variables of southern residency, 
evacuation plan, and social support all demonstrate strong and significant relationships 
with the risk perception indicator. Retirement status is the only variable that does not, 
sharing a significant relationship with evacuation potential only (B = .083).  
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Table 4.42. Estimates and regression weights in Age Group 2, EP3 causal model 
Risk Perception B Estimate SE CR P 
Southern .173 1.597 .294 5.438 >.001 
Evacuation Plan .121 1.277 .334 3.822 >.001 
Social Support .180 .180 .032 5.680 >.001 
Evacuation Potential B Estimate SE CR P 
Southern .161 1.286 .240 5.356 >.001 
Evacuation Plan .142 1.298 .271 4.785 >.001 
Retired .083 .864 .305 2.830 .005 
Risk Perception .287 .247 .026 9.369 >.001 
Social Support .140 .121 .026 4.642 >.001 
 
An examination of the standardized total effects of exogenous variables in Age 
Group 2 (Table 4.43) demonstrates a similar order of influence on evacuation potential, 
but with social support (B=.191) surpassing evacuation planning (B=.177) in total effect 
on the focal endogenous variable. Risk perception (B=.287) and residency in the southern 
conglomeration (B = .211) continue to have the strongest influence on evacuation 
potential. The final visualization of the causal model (Figure 4.3) again demonstrates the 
relationship of the exogenous to the endogenous variables. 
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Figure 4.3. Final causal model for Age Group 2 
Age Group 3 Causal Model 
 While having the smallest set of variables in its final logistic model, the causal 
model for Age Group 3 demonstrates the strongest fit statistics of all models (Table 4.44). 
Both IFI and CFI indices indicate a strong model fit, nearing the optimal value of 1.0 for 
both measures. The RMSEA is also within acceptable limits.   
Table 4.44. Age Group 3, EP3 causal model fit 
Measure of Fit IFI CFI RMSEA 




One significant change from previous models is the relegation of the risk 
perception indicator to a purely exogenous variable (Table 4.45). None of the variables 
included in the model shared a significant relationship with risk perception as an 
endogenous variable, thus rendering its positioning as such irrelevant. Similar to the 
treatment of variables in Age Group 2, the Age Group 3 analysis removes the racial 
majority status variable due to its negative relationship with evacuation potential.  
Table 4.45: Estimates and regression weights in Age Group 3, EP3 causal model 
Evacuation Potential B Estimate SE CR P 
No Pets .091 .712 .302 2.358 .018 
Risk Perception .296 .260 .033 7.791 >.001 
Evacuation Plan .167 1.431 .329 4.354 >.001 
Income .078 .219 .121 1.818 .069 
 
In the final model, all variables but income share a significant relationship with 
evacuation potential at the .05 level of significance. Income shares a significant 
relationship with the endogenous variable at a .1 level of significance (B=.078). The 
strongest relationship with evacuation potential is again found with risk perception 
(B=.296). Evacuation planning (B=.167) and no-pet households (B=.091) round out the 








 This chapter engages in two separate but linked methodologies. The first mirrors 
contemporary studies such as Riad et al. (1999) and Bateman and Edwards (2002) and 
utilizes a logistic regression approach to discover differences in behavioral influences 
between the three age groups. The analysis shows that there more than a few similarities 
between the age groups, including the high contribution of risk perception to evacuation 
behavior and the higher inclination to evacuate within the female population. Along with 
these similarities, however, the also existed marked differences. Retirement status, as an 
example, had a profound effect on evacuation potential in both Age Group 1 and Age 
Group 2, while Age Group 3 did not see an appreciable impact from this variable. Retired 
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respondents have no workplace obligations, which may potentially delay or preclude 
evacuating (Drabek 1999). In terms of SCT, retirement may represent a facilitating 
sociostructural factor. Pet ownership also had a significant impact on evacuation potential 
in the youngest and oldest groups, but not the middle group. Age Group 1 is willing to 
stay during weak storms, perhaps due to feeling their home is safe and they do not wish 
to abandon their pet in that case. For Age Group 3, the evacuation likelihood also 
encompasses severe storms as well. This may indicate that they would wish to stay with 
their pet for fear of losing it, potentially indicating an attachment not present in Age 
Groups 1 and 2. In this case, pet ownership represents a sociostructural impediment for 
the oldest age group. 
Experience demonstrated a differential impact, based on whether it was simply 
storm experience or evacuation experience. Simply experiencing a hurricane exhibited a 
strong negative impact on evacuation behavior, while evacuation experience was among 
the strongest predictors of evacuation potential. This creates an interesting situation, as 
each of these related factors results in very distinct influences. This speaks to the 
complex nature of hazard experience, where a single inquiry may not tell the whole story. 
This follows the findings of Sharma and Patt (2011), who found that the nature of the 
experience is more telling than just its presence. Considered in the context of SCT, these 
specific experiences may shape outcome expectations or may produce perceptions of 
sociostructural impediments, altering the intended behavior of impacted households. 
 The second part of the analysis used a causal model approach, using the reduced 
models developed in the previous analysis. The scalar version of the evacuation potential 
variable allowed for a more nuanced view of the influences at work for each age group, 
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as well as to determine their overall interaction. Both evacuation potential and risk 
perception were endogenous variables in the causal models, with the initial interactions 
following established theory. Paths and variables changed between models in order to 
achieve the best possible model fit, generating three distinct path models for each age 
group. In Age Groups 1 and 2, several of the exogenous variables demonstrated a 
relationship with both endogenous variables, while all variables in Age Group 3 had only 
a relationship with the evacuation potential indicator. In sum, behavioral variables have 
differential impacts on evacuation potential within the different age groups, 








 This study utilizes data gathered from semi-structured interviews conducted with 
elderly residents of the South Carolina coast. Respondents were asked to volunteer, and 
were not compensated for their time. During these interviews, respondents answered a 
series of 12 questions probing hurricane behavior and experience. These questions are 
comparable to those found on the 2011 Hurricane Evacuation Survey, but were of a more 
open-ended nature. Several sections divide this chapter. The first section presents a brief 
demographic breakdown of interview subjects, highlighting the differences between age 
groups and conglomerations. It also introduces the questions asked for this part of the 
study. The next section presents responses provided by respondents, and the section 
following discusses the themes resulting from software analysis of the interviews. These 
emergent themes identify potential influences on evacuation behavior, which the 




5.2 Interview Demographic Breakdown and Questions 
 
All told, the participating population varied between the conglomerations (Table 
5.1). Two sites in the Central conglomeration provided interviews, while three sites 
provided interviews in the Northern and Southern conglomerations. The most participants 
were in the Northern conglomeration, with 16 total subjects. The Southern 
conglomeration provided 11 total interviews, and the Central conglomeration provided 11 
total interviews.  
Table 5.1. Geographic and age group breakdown of interview subjects 







Central 7 4 11 
-Charleston 3 3 6 
-Mount Pleasant 4 1 5 
Northern 7 9 16 
-Grand Strand 1 3 4 
-North Strand 3 2 5 
-South Strand 3 4 7 
Southern 4 7 11 
-Bluffton 3 1 4 
-Hardeeville 1 2 3 
-Ridgeland 0 4 4 
Grand Total 14 22 36 
 
Several other senior centers declined or did not respond to requests for site visits, 
including centers in Dorchester and Berkeley counties. Site visits yielded 49 complete 
interviews, but the analysis excludes a set of 13 interviews conducted in three site visits 
Charleston and Georgetown counties. The visits to St. Luke and Georgetown Senior 
Centers in Georgetown County served as a pilot study to assess site constraints as well as 
the composition of the interview guide, leading to the inclusion of questions assessing 
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return expectations and recovery and refining the questioning sequence. The analysis 
excludes visit to the South Santee Senior Center in Charleston due to the recording issues 
that made analysis impossible.  
 Privacy issues complicated the process of collecting detailed demographic 
information, and of was great concern to site managers and agency contacts. Suspicion 
and concern of potential exploitation of participating elderly precluded asking any 
questions too personal in nature, such questions directly concerned with medical or 
personal social status. As such, the collection of this data was limited to age, race, gender, 
as well as any obvious physical disability. Need of a walker or special medical equipment 
provided the basis for determining disability. Of the interview subjects, thirteen were 
African-American, comprising the bulk of Central and Southern respondents (Table 5.2). 
All other subjects were white, which made up most of the Northern group. Age wise, the 
majority of respondents were in the Old Elderly (OE) group, with eight more respondents 
identifying as part of this group rather than the Young Elderly (YE). Of those 
interviewed, only four subjects showed a substantial handicap that required special 
medical equipment. An overwhelming majority of respondents were female. 
Table 5.2. Racial breakdown of subjects 
Race Central Northern Southern Grand Total 
Black 5 3 5 13 
Young Elderly 2 0 3 5 
Old Elderly 3 3 2 8 
White 1 16 6 23 
Young Elderly 1 7 1 9 




In the interviews considered in the analysis, respondents answered a series of 
twelve questions (Table 5.3). These questions represent a broad subject matter, which 
providing potential paths of exploration through respondent answers. For example, the 
interviewer could ask further questions related to a particular hurricane experience 
mentioned by the respondent, serving to improve understanding of previous responses. 
These questions center around three thematic areas: hurricane experiences and intentions, 
preparedness and planning, and return intentions. 
Table 5.3. Interview question prompts used in site visits 
1. Have you experienced a hurricane before? ([If yes:] What do you recall 
about those experiences? [If not:] Given what you know, what worries you 
most about a hurricane striking the area?) 
2. If you were forced to leave your home during a hurricane, where do you 
think you would go? 
3. What do you think about hurricanes? How much do they concern you? 
4. What would influence your decision whether or not to evacuate for a 
hurricane? 
5. Who in your life might have a major impact on your decision? 
6. Upon hearing a hurricane warning for your area, what would be the first 
thing you do? 
7. What things have you done to prepare for hurricane season? Who has 
helped you prepare? 
8. As a hurricane approached your community, where would you find 
information about the danger? 
9. If you had to evacuate your home, what would you need help with? Who 
would you expect to help you with these things? 
10. If you had to leave your home quickly, what would you be worried about 
forgetting or leaving behind? 
11. Take me through the process of returning home after a hurricane. What 
would you expect to see? 
12. If your home or community were destroyed by a hurricane, what would you 




5.3.1 Evacuation Experiences and Intentions 
 The first series of questions asked to respondents relates to their experiences and 
expected actions during a hurricane evacuation. Respondents answered questions related 
to their day-to-day concern with hazard risk, concerns with evacuation procedures, and 
what their evacuation process would entail.  Other questions asked related to personal 
influences, key individuals who might affect their ultimate decision, and expected 
evacuation destinations. A final question asked individuals about their expected actions 
upon hearing a hurricane warning. 
Prompt 1: Have you experienced a hurricane before? (What do you recall about those 
experiences? OR Given what you know, what worries you most about a hurricane 
striking the area?) 
 A fifth of interviewees experienced Hurricanes Hugo and Floyd, either as 
residents or as one-time tourists to the area. These experiences not only encompass 
coping with the storm, but also evacuating for them.  Several respondents experienced 
both storms, while a small portion experienced only Hugo or Floyd. Respondents also 
mentioned other storms, though only one or two could recall the names of the older 
storms. One respondent experienced Hurricane Andrew while staying in Florida, while 
others recall storms that threatened the South Carolina coast in the past such as Hurricane 
Gracie in 1959.  In general, OE respondents saw more hurricanes than YE respondents, 
but in a few cases were unable to remember specifics about the storms and their 
responses. For example, one respondent was a child at the time of earlier storms, and did 
not have a great deal of insight into the decision making of the household. 
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 Interestingly, respondents who have carried out an evacuation nearly match the 
number of respondents who have not, with just over half reporting having evacuated. A 
few respondents had to stay behind as part of their profession or because a family 
member’s responsibilities, either as hospital workers or as emergency responders. In the 
case of an 82-year-old female in Myrtle Beach, she had to shelter in place while her 
husband worked: 
 
I don’t remember any except Hugo. I lived in Sumter then. My husband worked at 
the hospital, so he had to go in and take care of the patients. So I was at home 
alone with a dog and a cat, and my children kept calling me. I couldn’t go to 
sleep, I couldn’t go to sleep because my children kept calling me to find out if I 
was okay! - White female, 82 
 
On the other hand, slightly over half of respondents stated that they had 
previously evacuated. Most had left for Hugo or Floyd. In the Mount Pleasant visit, three 
respondents spoke of significant issues in their escape from the area during Hurricane 
Floyd. Traffic problems during the Floyd evacuation and relatively little harm to their 
homes during Hurricane Hugo had led them to consider simply staying home for the next 
storm, despite what news reports might say. Two respondents in Charleston felt similarly, 
stating the traffic could be a dangerous problem as people attempt to leave the area. 
 Respondents in the Northern Conglomeration were split in their responses, with 
eight having evacuated before and eight others having not. Most of these evacuations had 
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occurred during Hurricane Floyd, and a few respondents in this area had recalled having 
significant issues in their evacuations as well.  Southern residents exhibited a similar split 
as the other two conglomerates, with half having experienced evacuations and the other 
half having not.  
Prompt 2: What do you think about hurricanes? How much do they concern you? 
However, overall most respondents stated that they were not overly concerned 
with the risks inherent with living in hurricane-prone areas. In YE group, two-thirds of 
respondents did not express heightened concern for hurricanes. In the OE group, over 
four of five respondents did not express a significant level of concern. Most accepted the 
risk as a cost of choosing to live in the area, even those who were lifelong residents rather 
than new transplants from other regions. When weighed against the issues of daily life, 
most respondents did not give much thought to the risk of hurricanes and simply stated 
they would respond to it should it come. “I don’t think about them a whole lot,” said one 
male respondent living in Ridgeland, “until they start getting close.”Another respondent, 
a 74-year-old living in Myrtle Beach, placed her hurricane concern in context of her 
personal trials. “Not any at all,” she stated, “Not any at all. I gotta tell you, I’m a cancer 
patient. I’m on my third cancer, and right now I don’t need to worry about nothing. It 
wouldn’t do any good.” 
Many felt that hurricanes, while dangerous, were not a significant enough danger 
to warrant any real concern. Many acknowledged some level of risk related to their home, 
such as the danger they were in because of the location of their homes or their physical 
condition, but did not consider hurricanes to be worth consideration beyond unless a 
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direct threat was present. “When they come,” said a 72-year-old black woman who 
experienced Hugo in Charleston, “then I deal with them.” 
Prompt 3: What would influence your decision whether or not to evacuate for a 
hurricane? 
The influences cited by respondents generally fell within the lines of those 
expected from the state’s evacuation survey as well as previous research. Common 
threads linked the responses, despite some variants. In general, responses fell within the 
purview of five factors: storm factors, information factors, risk factors, evacuation 
factors, and peer factors. Respondents mentioned these factors alone or in some 
combination. 
A majority of respondents in both age groups consistently cited storm factors, 
such as its direction or strength, as a potential influence on evacuation decision-making. 
A 77-year-old black female in Charleston put it this way, “Depends on how serious the 
storm. If it’s serious, I would get ready to get out. I’m not gonna run for nothing.” 
Another respondent, a 94-year-old female in Myrtle Beach, had similar feelings. “As far 
as I’m concerned,” she said, “I don’t know how I would phrase it. It would have to be 
something really, really bad for me to leave.” This was an overwhelming choice on the 
part of the YE group, with over three of four respondents mentioning the severity or path 
of the storm as a key motivator in evacuation decision-making. This sentiment in the OE 
group, while present, was considerably more limited. Less than half of respondents in OE 
mentioned this as a factor in decision-making.     
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 Less often mentioned by respondents were information factors. OE respondents 
mentioned these factors, such as official warnings and media reports, more often than YE 
respondents. Only a third of YE respondents mentioned information factors as an 
influence on evacuation behavior. A few respondents do not see evacuation as a choice in 
the case of official direction. One Myrtle Beach respondent, a 74-year-old white female, 
said, “I’m in a mandatory evacuation area. I would have to go, if it’s mandatory!” On the 
other hand, nearly half of OE respondents considered information factors in their 
decision-making. 
 Risk factors encompass topics such as safety of the home or the hazards that pose 
a danger to the interviewee. Surprisingly, the respondents in either group did not often 
mention these. Just over a quarter of all respondents mentioned factors along these lines, 
with four and five YE respondents, and fewer in the OE group. Many responses to this 
question or during the course of the interview often revolved around concern for trees 
standing on a respondent’s property and potential wind-related tree-falls. These worries 
seemed to be often rooted in previous experiences of the individual or someone nearby 
such as a neighbor or a relative. A 78-year-old male respondent, living in Ridgeland, 
appraised his greatest worry for his home was that “a pine tree might snap off and fall on 
my house.” A few respondents also mentioned flooding, while very few mentioned direct 
wind damage or potential tornado outbreaks related to a hurricane.  
Some respondents mentioned the possibility of evacuation complications as an 
influence. These concerns most often consisted of traffic issues, usually related to a 
previous difficult evacuation during 1999’s Hurricane Floyd. An 84-year-old female in 




We don’t leave. Because we tried one time, got into the traffic, and there were 
more people without gas. So we just turned around come back home. Traffic gets 
really bad... We said that’s enough of this, came back home closed everything up, 
and sat in a room without windows. That was it. That experience really influenced 
us.  – White female, 84 
 
In the YE group, a quarter of respondents made mention of this problem, while 
over a quarter of OE respondents had pointed at this as a concern. In many of these cases, 
respondents discussed long hours and difficult navigation on the road during a previous 
evacuation. For some, this had soured them on the concept of leaving for a storm entirely. 
Mentions of traffic difficulty appeared primarily in the Northern and Central 
conglomerations.  
Another mentioned influence on evacuation behavior was the influence of peers 
in the decision. The influences mentioned were most often friends or family, generally 
grandchildren or neighbors. In the YE group, a quarter of respondents considered the 
input or needs of peers before making their ultimate decision. A 72-year-old respondent, 
on making her evacuation decision, spoke about the influence of her grown son. “I 
wouldn’t have any choice,” she said, “My son would say ‘Mom, get your butt here.’ Just 
get over here.” Peers presented a larger influence on OE evacuations, with nearly half of 
respondents in this group mentioning peer influence as an important factor. In some 
cases, particularly in the OE group, respondents would defer the decision to evacuate to 
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their grown children, needing assistance in leaving or planning to leave together with 
their children.          
Prompt 4: If you were forced to leave your home during a hurricane, where do you think 
you would go? 
As part of the study, respondents discussed their evacuation plans, and where they 
intended to go should they have to evacuate. The responses they gave, again, generally 
fell along the lines expected given previous research. In both YE and OE groups, the 
overwhelming choice for shelter tended to be the home of friends or family, most often a 
son or daughter. In the YE group, nearly half of respondents were likely to travel to a 
family home. In the OE group, the proportion planning to do so was similar to their 
younger counterparts. The second choice for shelter in the YE group was a hotel or 
motel, with a quarter of respondents stating such. For the OE group, the second most 
likely destination was a public shelter, though only a few respondents mentioned this as a 
choice. This proportion is similar to the respondents who had no firm destination, either 
due to no planning or due to the circumstances surrounding their evacuation. This 
assumption surrounds the outsourcing of the actual evacuation decision found in the 
previous question, where the children would be responsible for carrying and caring for 
the individual respondent. 
 In most cases, most respondents planned to evacuate by car. YE respondents were 
more likely to state that they would be driving their own personal vehicle or would 
otherwise be engaged in the evacuation process. On the other hand, a portion of the OE 
group was more likely to be passive in their evacuation. Instead, they expected their 
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children to carry them via their vehicles, or by peers living in the area. A few others 
stated they would need some help with transportation from their residence. In these cases, 
they planned to contact an agency or organization to arrange their travel from the danger 
zone. 
Prompt 5: Who in your life might have a major impact on your decision? 
Another question asked of respondents was the importance of certain individuals 
in their decision-making. In particular, if there was a person in their life that would have 
an extremely large impact on their decision either by their actions or their suggestions. 
Overwhelmingly, of those answering in the affirmative the individual was usually a close 
relative. Most often, as exemplified in this statement by a 78-year-old black male from 
Hilton Head: 
 
When you have kids, that’s a main concern to you. Because you got to get them in 
line, make sure you have transportation, you know? If you have a big family, you 
need three or four cars, and everyone needs to know where they’re going, to stick 
together. It’s hard with a bigger family. - Black male, 78 
 
Generally, while concerned for neighbors and their community, no respondent 
mentioned a non-familial connection, such as a friend or neighbor that might keep them 
in the area despite the danger. The vast majority of YE respondents stated that they had a 
family member who would influence their decision. As one Hilton Head respondent 
states, “We kind of come together, my children and grandchildren and say okay, where 
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are we going to go when we leave the island?”This influence most often came in the form 
of the decision making process, with several saying they would confer with family 
members before ultimately evacuating. For a few others, the individuals were either 
crucial in their evacuation process or were in need of special care or transportation. This 
was generally the case with the respondents exhibiting a physical handicap, as they were 
reliant on someone else to effect an evacuation for them. In another case, a respondent 
had a handicapped daughter that she would stay with should the daughter be unable to 
evacuate. 
Prompt 6: Upon hearing a hurricane warning for your area, what would be the first thing 
you do? 
 In order to get a sense of the timing in the evacuation process of seniors, 
respondents discussed what they would do first upon hearing a hurricane warning.  
Similar to previous questions, respondents could mention several actions. In most cases, 
the first thing respondents would do is to wait before taking any sort of action. One 
respondent, a 78-year-old female in Surfside Beach, stated that she would “Stay by the 
radio. Or the TV to figure out what’s happening with the storm.”A large majority of YE 
respondents stated they would wait to hear more information from another source or 
begin preparation activities when hearing the warning. A 63-year-old female in Surfside 
Beach said, “If I hear that there’s an evacuation, I’ll get my car gassed up and my stuff 
ready, and me ready to go. So, I’d be listening and seeing, if they make it mandatory and 
be ready.” A similar proportion of respondents within the OE group said the same.  
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A small proportion, a little over a third, of YE respondents would prepare to leave 
immediately, while only a few stated they would do so in the OE group. In addition to 
these actions, a large proportion of the YE group stated they would confer with others 
before making their decision in addition to the other activities. OE respondents indicated 
that they would do this far less than their YE counterparts would, with just over a quarter 
of respondents in this group mentioning that they would speak with others upon hearing 
of a warning. 
5.3.2 Hurricane Preparedness Questions 
 
 The second series of questions focused on activities related to household 
preparation. The first question asked about preparations carried out prior to hurricane 
season, as well as any assistance sought or needed to complete these preparations. The 
second question probed media consumption related to impending hurricane dangers. 
While the responses hewed along expected lines of heavy television use, the question also 
allowed other potential sources to come to the fore. The last two questions asked 
respondents to consider needs during an evacuation scenario. In particular, they asked 
about needed assistance for a successful evacuation, and about pressing personal item 
needs that worried respondents in particular. 
Prompt 7: What things have you done to prepare for hurricane season? Who has helped 
you prepare?   
Another series of questions asked during the interviews probed preparedness in 
respondent’s households. In both age groups, the overwhelming majority had engaged in 
some level of preparing their homes and themselves for a hurricane. In the YE group, 
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nearly all respondents had engaged in some degree of preparation. In the OE group, over 
three quarters of respondents had done so. Most of this preparation had included the 
purchase of bottled water and canned food, or obtaining it through the senior center. One 
OE respondent and her husband prepared in conjunction with a newspaper guide: 
 
My husband and I do it ourselves. They give that preparation list in the 
newspaper, that hurricane guide. We go down the list. Yeah, it comes in the mail 
too. I go shopping in June and get the canned things, bottled water. I always have 
two cases of bottled water just in case.  - White female, 84 
 
A YE respondent, a 68-year-old black female from Hilton Head Island, used the 
bin’s contents as the basis for her annual preparation: 
 
I haven’t started [getting ready] yet. I plan to. You see, seniors used to get a bin 
with hurricane preparation stuff in there. Yeah, it had everything in there. You 
gotta try to remember what’s in that bin, and get that bin refilled with stuff. - 
Black female, 68 
 
Others mentioned having lanterns, batteries, storm radios, and flashlights on hand. 
Still others had preparations in place to secure their home prior to hurricane landfall, 
either having plywood on hand or having purchased some home improvements. 
Interestingly, in both only a quarter of respondents reported needing some outside help 
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for their preparedness efforts. In the case of needing help, most would call on family or 
neighbors to assist. 
Prompt 8: As a hurricane approached your community, where would you find 
information about the danger?  
In order to determine the influence or differences in use of media between 
differently aged elderly, respondents discussed the sources of information that they used 
when considering hurricane dangers. Overall, most every respondent intended look to a 
combination of television and radio sources to gather information about the hurricane 
threat. Of the 36 respondents interviewed as part of this study, only two stated that they 
would not use television or radio, relying instead on peers for information. Additional 
sources of information differed depending on group. The supplemental information 
source most often mentioned in the YE group, in this case by four respondents, was the 
Internet. In addition, one respondent mentioned a family member as a source of 
information about hurricane danger. Seven OE respondents stated that friends or family 
played a role in gathering information in addition to TV and radio. An 80-year-old white 
female said she would “call a neighbor, or call one of my friends in here. Because it’s on 
the Internet, but I’m not gonna get into that. So I get all that information from here.” A 
few respondents expressed concerns about some national coverage, fearing that it may be 
becoming too hype-oriented to be useful. One OE respondent, a 78-year-old white female 




They’re advertising on some channels that do the weather forecast, that this 
tropical storm has not even become a hurricane yet. They are having more 
information on that storm than they did on some hurricanes. That is just unreal, 
but it could be just as dangerous. I don’t know. They’re just overdoing it, I think. 
– White female, 78 
 
Prompt 9: If you had to evacuate your home, what would you need help with? Who would 
you expect to help you with these things? 
 Respondents assessed their need for help when it came time to evacuate. Some 
differences emerged between the age groups. A little over a quarter of the YE group 
respondents mentioned needing help in evacuating, bolstered in large part by 
handicapped respondents in the group. One disabled man from Charleston would require 
the help of his sisters who lived in the area, stating any decisions would “be up to my 
sisters. They’d be the ones driving.” In the OE group, nearly half of respondents 
mentioned requiring assistance in effecting their evacuation from the area. In most cases, 
respondents were in need of help to secure transportation assistance from the area, 
usually through family members or neighbors. A few had working vehicles, but were 
unable to drive them for an extended period. One respondent, a black female in 
Ridgeland, said, “Yeah, I’d need transportation to carry us and to bring us back. Me and 
my daughter... I have my own transportation; I need somebody who can drive to be with 
me. One of my sons, probably.” Others would rely on others completely for evacuation 
assistance. These help sources could range in distance from next door to several miles 
away, indicating a need for assistance that could potentially go unfilled should an 
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evacuation decision be made too late or an expectation be not communicated to the 
responsible party. In the case of one such respondent, an 85 year old white female in 
Ridgeland: 
 
So, um, I do kind of worry about how I would go to another place if I needed to, 
but my daughter told me ‘Mama don’t worry we’ll come get you,’ but they live 
two and a half hours away in St. Mary’s, Georgia. - White female, 85 
 
Prompt 10: If you had to leave your home quickly, what would you be worried about 
forgetting or leaving behind? 
 To assess personal needs or concerns about evacuating and staying away from 
home for an extended period, respondents discussed what items they would be the most 
worried about forgetting should they need to leave their homes quickly. In both age 
groups, two items dominated responses: personal medications or critical documentation 
such as house deeds or insurance agreements. OE respondents most often mentioned 
medications, with over half of them stating it as a concern or thinking about it in some 
capacity. A 78-year-old black male from Hilton Head Island said this: 
 
The most important thing is the medicine and stuff. You have to least 15 days of 
medicine. You might have one that you need refilled, you know? And you’ve got 
to call the place and get that refilled. Sometimes you need to stay on top of that, 
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because you might have a lot of medication. – Black male, 78 
 
A third of YE respondents mentioned medications as a potential concern. 
Concerns about documents fell roughly along the same lines, with over half of the 
members of the OE group worrying about having documents more so than YE 
respondents, with just over a quarter stating a concern. Often mentioned were deeds and 
insurance documents. One respondent, an 81-year-old female from Myrtle Beach, said, 
“You gotta take deeds to the house or whatever, you gotta take your will." You need to 
take your will. All those important papers, they need to be taken with you.” Beyond these 
two categories, respondents mentioned personal effects such as photo albums or 
heirlooms as being hard to part with when evacuating. 
5.3.3 Expectations for Return and Rebuilding Post-Hurricane 
 
 For the final series of questions, respondents answered about their expectations 
for the return process and their plans should the hurricane take their home. Where the 
other sections asked respondents to discuss the past and present experiences, this pair of 
questions focused on the aftermath of a hurricane. In particular, these questions probed 
how respondents envisioned the fate of their area post-hurricane and how they would 
respond. The first question focused on respondents’ proposed actions during the return 
process, in addition to teasing out previous experiences and problems related to it. The 
second question asked respondents to imagine the worst possible outcome, the complete 
destruction of their home or community.  
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Prompt 11: Take me through the process of returning home after a hurricane. What would 
you expect to see? 
Respondents discussed their expectations when returning from a hurricane. This 
question assessed when respondents thought they would return to the area, what they 
think would happen to their community during a hurricane, and how they would 
determine when to come back to the area.  When it came to their expectations for 
returning, most seemed to be unsure of what they would find after a hurricane. Most 
spoke in terms of hope, hoping that their home and property would be mostly undamaged 
along with their community. A 68-year-old black female, a long time resident of Hilton 
Head Island, gave a succinct account: 
 
Coming back would be, whenever you make that call to the island. We would 
have to leave right then to come back, because the kids have to go back to work 
when the bridge is open. So we would have to leave to come back, we wouldn’t 
have to think about waiting for days to come over. The second we hear it, we have 
to come on back. Come back on hope that everything is all right. Hope you got a 
house. - Black female, 68 
 
In both YE and OE groups, most who gave a timeline expected to be back within 
two or three days of a hurricane. However, the majority of respondents considered the 
timeline variable, dependent on degree of damage and danger inherent in the area after 
the hurricane. The dangers related to debris and downed power lines were of greatest 
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concern, so several respondents would wait for official clearance. This group includes an 
84-year-old female from Myrtle Beach, who said this:  
 
When they say it’s okay. I wouldn’t chance it otherwise. I would heed their 
warnings. There could be wires on the streets. I would wait to hear that it was 
okay to come back. We wouldn’t come back on our own, no. - White female, 84 
 
Most would wait for official clearance to return to the area, though there was a 
group that would determine their return through discussions with others in their 
community. In particular, three residents in Mt. Pleasant stated they would rely more on 
their neighbors’ assessments than any official statements. 
Prompt 12: If your home or community were destroyed by a hurricane, what would you 
think you would do? Is there anyone you would rely on for help?  
The final question asked of respondents presented a scenario where a hurricane 
destroyed their homes and communities. At such an advanced age, the destruction of a 
home or community is such a dramatic event that it may lead to permanent changes in 
their lives. The destruction of a home may lead to a loss of autonomy, or leave them in a 
financial crisis, leading to moving away from the area or living with children for an 
indeterminate amount of time. As such, respondents assessed both their short- and long-
term plans. Generally, most respondents planned to spend the short-term living with 
relatives, even those living far from the area. During this time, most would contact their 
insurance company or other agencies to plan their next actions. 
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Long-term, an overwhelming majority of respondents were planning to return to 
the area and rebuild within their community. A 72-year-old female resident of 
Hardeeville said, “I’d try to find a place closer to home, try to establish my living area. 
Home is right here. I would come as close as I could to it.” Another, a 63-year-old 
disabled black female residing on Hilton Head Island, said, “If it’s not detrimental, I’ll be 
back to the area, I’d come back. Because I love my area, and if the storm takes me, so be 
it.” A 65-year-old respondent in Surfside Beach, speaking for herself and her husband, 
said, “We would come back. This is our home now, and I’m not going to give it up 
because of a hurricane.” While perhaps not too surprising for those in the YE group, two 
thirds of respondents within the OE group stated they would make their way back to their 
community and rebuild. Those who did not plan to rebuild most often mentioned moving 
in with their children, or into an assisted living facility. An 80-year-old white female 
from Hardeeville said as much, stating that at this stage of her life, “It would probably be 
more comfortable to live with somebody.” 
5.4 Overarching Themes 
 
Importance of Children and Grandchildren 
 In almost all cases, the importance of family was readily apparent. Children or 
grandchildren factored in not only decision-making, but also in the evacuation process. 
Several OE respondents relied upon their children for assistance in evacuation, in some 
cases children located miles away from them. Children were often the first and last 
source of information and assistance, even in situations where such an arrangement is 
impractical. Respondents tended to state a reliance on their grown children in all phases 
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of hurricane response, from information gathering to assistance during recovery. 
Respondents also cited additional sources of help, including governmental agencies and 
neighbors in their community, indicating that evacuation is indeed a social process. This 
may be especially true for weaker elderly, who may rely on others to evacuate but may 
not necessarily report it in wide-scale surveys. Such individuals may believe that doing so 
may lead to imposition on others, or perhaps a loss of personal autonomy (Duggan et al., 
2010). While rare in the interviewed sample, those who did not have immediate family or 
felt a strong familial influence were more likely to decide to stay. 
Faith and Fatalism 
 In their interviews, nine respondents cited God and faith as crucial elements in 
their disaster experiences. While not often considered in hurricane studies, recent studies 
have assessed the impacts of faith in a Higher Power during a disaster (Lawson and 
Thomas 2007). When discussing hurricanes or evacuation, many of these people would 
evoke God or the Lord in the discussion, though never as a wrathful entity. Rather, 
respondents spoke of God – most respondents were practicing Christians - in a reverent 
or protective manner, such as this 77-year-old black female in Charleston: 
 
I leave in Hugo and almost got killed. We were going to Charlotte, and a big truck 
came around with no lights on. With nothing on, God save us. So, you just have to 




In some cases, faith led to a sort of fatalism on the part of the respondent, as was 
the case of an 88-year-old white female in Surfside Beach: 
 
[I will] put on my bathing suit, and blow up my vest. That’s about a good idea as 
any, because you don’t know where it’s gonna hit. I don’t want to take it too 
lightly, but I figure God will help them who help themselves. – White female, 88 
 
 Another resident in Hardeeville, an 80-year-old white female, considered both 
her faith and her experiences to dictate her actions next time: 
 
I’ve evacuated once. And I told the Good Lord if he’d get me back home, I’d 
never leave again. And I meant that. I left for Floyd in ’99. We’ve been very 
blessed here, and I don’t take that for granted.  – White female, 80 
 
Those in this group who were less inclined to evacuate looked to providence and 
would not concern themselves beyond that. As an 85-year-old black female from 
Charleston stated, “What I do is trust in God ... Well, we’re all in God’s hands. He takes 
care of everything. We are all His children.” 
High Levels of Preparation 
 In almost all cases, respondents displayed a high level of preparedness for or 
awareness of a hurricane. Most stocked water and food, and frequently made mention of 
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these things throughout their interviews. Preparedness was often on the minds of 
respondents, often serving as a mental first line of defense. In particular, respondents who 
had significant hurricane experience were very well prepared and knew exactly what 
actions to take. Even in older respondents that may have deteriorating mental abilities, 
long-term residence along the coast may help to bolster their preparedness, as it has 
become second nature to many of them. In some places, respondents benefitted from the 
senior centers in the form of free boxes of materials created for the express purpose of 
hurricane sheltering. 
Serious Concerns about Traffic 
An interesting trend in the interviews comes in the form of concern about traffic 
and the risks resulting from it. Replies in this vein prevailed mostly in the Central and 
Northern conglomerations, while respondents in the Southern conglomeration exhibited 
less concern. A significant issue in the Floyd evacuation of the South Carolina coast, the 
degree to which respondents remember the complications related to the storm and how 
these complications colored the experiences of respondents is surprising to say the least. 
Many respondents remember terrible experiences on the road, either from firsthand 
experience or from accounts of friends or family. 
 Some respondents posed the dilemma in abstract terms, with one 67-year-old 
black male in the Central conglomeration asking, “Sometimes you might be better off 
staying home. I figure why should you leave home and go somewhere else?” Another, a 
74-year-old white female from the Northern conglomeration, said, “I think the roads 
would be packed, bumper to bumper. We couldn’t get very far away or anything.” In 
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sum, traffic problems weigh heavy on the minds of respondents, especially in the 
Northern conglomeration, and in some cases might influence subsequent evacuation 
behavior.  
Hurricane Savvy 
 Some respondents seemed to be willing to assess the danger independent of the 
direction of officials. By far, the most cited influence on evacuation was information 
regarding a hurricane’s characteristics. While respondents cited government advice or 
orders at times, they more often considered or mentioned storm factors. While the 
number of respondents in the analysis is relatively small, African-Americans more likely 
considered the direction of officials no matter the situation. This is surprising, as previous 
work has found trust in authorities lacking in the African-American community during 
hurricane situations (Elder et al. 2007). Many stated that should officials tell them to go, 
they would not hesitate to leave. Throughout the interview, they would often state this 
fact. White respondents, however, were likely to consider more information in 
conjunction with official statements, potentially discounting official orders should they 
deem it less important. 
In some cases, respondents referred to past experience as grounding their 
skepticism of future official announcements. A 68-year-old black female respondent in 
Bluffton stated, “If the hurricane is coming this way, I’m not waiting on the governor. 
I’ve had experience on waiting on the governor’s decision.” Another female respondent, 
aged 84 and living in Myrtle Beach, replied similarly with, “That one time was a 
mandatory evacuate, and we swore that we’d never do it again. We were no safer on that 
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road than we were at home.” Her household plan for future hurricanes is to shelter in 
place with friends, as she and her husband are no longer willing to risk potential traffic 
problems. A final example comes from another Northern conglomeration resident, a 72-
year-old female, who said: 
 
There are times that they say evacuate, and you do leave. But the thing about that 
you don’t know, and we don’t know, is that the storm can make a turn around. 
Because there was one time that I didn’t leave, but my sister left. And she went 
there, and headed right into the storm. She went in right in towards the storm. You 
kind of don’t know, but you just say okay. Play it by ear, because Lord help me, 
you gotta do what you gotta do. – White female, 72 
 
 Overall, these findings reflect similar discoveries by Dow and Cutter (2002) as 
well as Dash and Morrow (2001). They suggest that while official input is still important, 
in places exposed to hurricane dangers, the perennial nature of the risk leads vulnerable 
individuals to attenuate the risk using examples from past hurricanes. Those who 
demonstrated a sort of hurricane savvy provided a nuanced view of the risk, weighing the 
costs and benefits of departing the endangered area against their previous experiences. 
5.4 Summary 
 
 The qualitative analysis consisted of interviews of 36 elderly or near-elderly 
individuals living along the South Carolina coast. Respondents answered a series of 12 
open-ended questions, asking about their experiences with hurricanes and their future 
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plans to cope with the hazard’s risk. Senior centers provided the backdrop for these 
interviews, with some interviews conducted in a focus group format and others conducted 
in a one-on-one format. These interviews most often took place during a brief period 
between the opening of senior centers and the serving of group meals. 
 Despite their advanced age, most respondents were confident in their abilities to 
evacuate successfully. Most would rely on either their families, located locally or some 
distance away, to effect their evacuation. The importance of this relationship in 
evacuation behavior lends itself to self-efficacy’s proxy agency component of the Social 
Cognitive Theory, as individuals contract others to what they are not sure they can do 
alone (Bandura 2002).  
Most would evacuate as indicated by the literature to place such as the homes of 
friends or family or to hotels. A handful of respondents indicated that their first potential 
destination would likely be an emergency shelter. While pets were on the minds of their 
owners, respondents considered them to be of secondary concern below personal safety 
in all but one case, an 85-year-old woman from Jasper County. Similar to the results of 
the quantitative study, this woman agonized over the idea of abandoning her pet and had 
no plans to move it or herself. This demonstrates how perceived sociostructural factors 
can behave as an impediment and thus alter goal setting in the SCT model, as the 
respondent was leaning away from evacuation due to her feeling obligated to the pet. 
Many individuals in the Northern and Central conglomerates made note of the 
traffic issues they experienced during the coastal evacuation tied to Hurricane Floyd in 
1999. The decision whether or not to evacuate depending on traffic demonstrated the 
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SCT concept of the action-outcome, with respondents weighing whether it was worth 
evacuating and risking being stuck in traffic or just sheltering in their homes. These cost-
benefit analyses also highlight the importance of the experience type noted in the 
previous chapter. Those who had negative experiences evacuating before were leaning 
away from again making such a decision. 
 There were some differences apparent between the two groups of the Young 
Elderly (YE) and Old Elderly (OE). Older respondents were less likely to report 
significant concern about hurricanes, despite having similar levels of reported hurricane 
experience. YE respondents were more likely to cite storm factors as the primary 
motivation when deciding whether to evacuate, while OE respondents considered 
information factors. Both of these considerations follow from the evacuation literature, 
where evacuees often cite storm characteristics and information from peers and officials 
as key factors in their evacuation decision. In the previous chapter’s analysis, however, 
there are no analogs to these factors present. This omission is the result of the 
construction of the composite EP indicators, as information factors and storm 
characteristics serve as basis of the indicators. The items of concern most often cited 
were important documents and medications as items of concern when evacuating, but 
many respondents felt capable of ensuring a steady supply or acquiring more upon 
arriving at their refuge. 
 Concerning returning to the area, most respondents spoke in terms of hope when 
it came to the integrity of their home. Many would wait for official word that returning to 
the area was safe and permitted, but a few were more likely to speak with neighbors in 
the area and use that to time their return. Perhaps the most surprising finding was the 
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overarching intention of most respondents to return to the area after a bad hurricane and 
rebuild. While a few older respondents stated they would have to consider their options, 
most would return to the region despite a severe storm. Many would reach out to their 
insurance companies and communities to affect a return, engaging in the use of both 
personal and proxy self-efficacy to come back home. In most cases, this seems to be 
associated to a significant place attachment, with many stating that they would not be 
willing to leave their area. Overall, these responses indicate a population that has perhaps 
not considered the differences in capability that they may have, or have used others to 







The United States faces an extraordinary challenge in preparing for disaster as 
society continues to age. The elderly population represents a rapidly expanding and 
increasingly vulnerable population group. In order to understand their behavior and to 
plan effective coastal evacuations, the disaster research field must engage more deeply 
with the behaviors of and the challenges faced by the elderly population. To date, much 
work remains undone. 
 This final section provides an overview of findings of the analyses undertaken by 
this dissertation.  Two methods comprise the overall product. One method was a 
quantitative analysis of large-scale survey data using two methods: logistic regression 
and a causal modeling approach. The other method was a qualitative analysis designed to 
understand better the motivations of the elderly evacuating from the South Carolina 
coast, and to reveal any influences that a large-scale survey might miss. The next section 
provides a question-by-question discussion of the findings of this study. The following 
section discusses potential areas of research revealed by this study, as well as limitations 
inherent in the study. The final section outlines the contributions of this work. 
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6.2 Summary of Findings  
This research centers on a series of three questions concerned with the differences 
in influence of various factors on hurricane evacuation behavior between age groups. The 
results of the analysis provide insight into these questions, but by no means provide an 
absolute set of answers to them. Variability between places ensures that the findings of 
this study can only provide answers in part. Rather, the answers to the research questions 
examined by this study should inform future work in other hurricane-endangered regions, 
and ultimately lead to a better understanding of the complexity of hurricane evacuation 
for both the elderly population segment and other groups. 
6.2.1 Research Question 1 
Are the factors influencing evacuation decisions by the elderly similar to or different 
from those of non-elderly populations? 
 This results found through this research suggest that there are differences in 
evacuation influences between the elderly and non-elderly populations.  In particular, 
when considering severe storm evacuation potential the logistic regression analyses found 
income to be a positive influence on elderly evacuation. Belonging to a higher income 
bracket indicated a higher evacuation potential, serving as a sociostructural facilitator. In 
Age Group 1 of the quantitative analysis, however, the factor did not demonstrate a 
significant influence on evacuation potential. This factor may potentially affect 




Additionally, hurricane and evacuation experiences did not have a significant 
influence in the final severe storm models for the elderly, where both carried a 
demonstrable influence in the 64-and-younger cohort. Hurricane experience exhibits an 
influence in the weaker storm scenario, but evacuation experience is statistically 
insignificant in the final models. One surprising finding is that year-to-year aging is 
significant only once in the non-elderly Age Group 1 for weak storms, but never for the 
elderly Age Groups 2 and 3. Essentially, year-to-year aging exhibited no significant 
influence on the elderly. As aging can bring with it greater physical and mental 
challenges, it was expected that the variable would represent a sociostructural 
impediment within the older groups. Therefore, this finding goes against expectations. 
The analysis found regional differences in evacuation potential as well, with younger 
residents in the Northern conglomerate statistically less likely to evacuate during both 
strong and weak storms than their elderly counterparts. 
 In addition to these differences, the analysis yields several similarities between 
the elderly and non-elderly. In particular, risk perception exerts an influence on all age 
groups in each storm scenario. Females demonstrate a much higher evacuation potential, 
and in most cases a household having an evacuation plan led to increased evacuation 
potential. Finally, the social support variable exhibits a relationship with evacuation 
potential as well. Future work should attempt to develop better measures of perceived 
social support to better assess its contribution to evacuation potential. 
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6.2.2 Research Question 2 
Are the factors influencing evacuation decisions consistent within the elderly population 
as a group or are there sub-group variations among those 65-74 and those over 75? 
 A surprising finding of this research is not only are there variations in influencing 
factors between the two elderly subgroups, but that these factors change between storm 
scenarios.  In severe storm scenarios, minority status, social support, pet ownership, and 
southern residency served as unique influences in one of the elderly groups but not on the 
other. Another difference of particular interest is that of retirement status, which served 
as a significant facilitator on evacuation potential in the 65-to-74 group but not on the 75-
and-older one. This may indicate that the newer elderly (the young-old) still seek or 
continue work, and that certain types of employment may serve as an impediment to 
evacuation. These findings are similar to those of Bateman and Edwards (2002), who 
found similar results when studying female evacuation behavior. This finding may have 
implications in the future, should Baby Boomers without pensions find their retirement 
savings to be inadequate and seek wage work. 
The quantitative analysis also found that pet ownership decreased evacuation odds 
in the 85-and-older group while being insignificant for those aged 65-to-74. Previous 
research demonstrates the negative influence pet ownership might have on evacuation 
(Whitehead et al. 2000, Heath et al. 2001). However, these studies do not consider the 
changing role of pets in evacuation behavior as people age. Research in the health and 
psychology fields underscores the importance of pets in elderly well-being (Siegel 1990, 
Rogers et al. 1993), which may lead to a level of attachment in the elderly as the pet helps 
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them weather several stressful life changes Should the individual be unable to take the pet 
during evacuation, it may result in evacuation failures. An interview respondent 
demonstrated this type of attachment, favoring a shelter-in-place strategy over evacuating 
and potentially leaving her pet. Future studies must examine the elderly-pet bond and 
potential evacuation failures related to it, for hurricanes and other hazards. 
 In weaker storms, the analysis found that retirement again to be a differential 
influence between the two groups. Pet ownership, too, demonstrates an influence in the 
85-and-older group rather than the group aged 65-to-74. However, a new difference 
comes to the fore in the weaker storm scenario. Respondents with a household evacuation 
plan were more likely to have a high evacuation potential for the 65-to-74 group, while 
the 85-and-older group did not experience a significant impact from the factor. This result 
could mean either that the 85-and-older group expects support from some other source, or 
a plan is not necessary due to their experience.  
The findings of the qualitative portion of the study suggest that there is indeed an 
expectation of evacuation support from outside the home on the part of many elderly, but 
especially on the part of older respondents. Other than the homes of friends and family, 
the older respondents in the qualitative study most often selected public shelters as an 
evacuation destination. Some parallels existed, such as the high level of preparedness and 
the desire to rebuild in the area should a hurricane destroy their homes or communities. 
Overall, factors either impede or facilitate the evacuation decision differently, depending 
on the elderly subgroup. While commonalities do exist, the presence and degree of 
influence of many factors changes between the elderly groups significantly. 
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6.2.3 Research Question 3 
To what extent do proximity to the hurricane threat, perception of hurricane risk, and 
previous storm experience affect their decisions, and which of these is most critical in the 
decision making to evacuate or not? 
 This dissertation includes an assessment of three major factors identified as 
potentially salient by Baker (1991): risk perception of the respondent, proximity to the 
danger, and the less-valued respondent’s experience level.  This research question 
focuses on the general influence of each of these factors on the ultimate decision made. In 
short, this research is interested in which of the factors is the most important in the 
evacuation decision. 
Perhaps unsurprisingly, the research finds the most crucial factor to be personal 
risk perception. Assessed through an indicator derived from a series of questions 
assessing both fear and rational concerns, risk perception strongly influenced every 
evacuation behavioral model for each age group. The Wald statistics presented by each 
model demonstrated that risk perception to be the most crucial factor, commonly with 
statistics nearly three times the size of other significant factors. The logistic models did 
demonstrate one curious element of risk perception’s influence, in that the evacuation 
odds in all models did not exhibit a substantial increase between evacuation groups. 
Relative to other factors, risk perception contributed only a slight increase in evacuation 
odds. Therefore, while central to model composition, other factors demonstrated larger 
impacts on the odds. 
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Proximity to the hazard, as measured by living in a Category 1 or a Category 2 
evacuation area, demonstrated an effect on evacuation potential. Except for one case 
(Age Group 3, Weak Storm); surge zone residency exhibits a strong influence on 
evacuation odds when assessed individually. However, its inclusion in larger models with 
other geographic variables tempered its impact, often relegating it to insignificance. In 
these cases, regional geographic indicators exhibited a stronger influence on evacuation 
behavior. Southern residency tended to increase evacuation odds in all models, while 
Northern residency decreased the odds dramatically. The drastically differing 
geographies of the areas provide a ready explanation. The Southern conglomeration has 
several areas where even weak storms are dangerous, while only the most severe 
hurricanes endanger Myrtle Beach and its surrounding areas (where the bulk of the 
responses for the conglomeration originated).  The qualitative segment of this study 
revealed how the elderly would contextualize hurricane risks with their personal living 
situation, in some cases leading to their personal appraisal of their risk superseding expert 
recommendations. 
Finally, different types of experience demonstrated significant impacts in most 
cases. However, these impacts changed depending on the type of experience considered. 
Respondents who reported previously evacuating for a hurricane demonstrated a higher 
evacuation potential than did those respondents who reported experiencing a hurricane. 
These results emphasize the findings of Sharma and Patt (2011), which demonstrated the 
importance of understanding evacuation experience as it relates to subsequent behavior. 
The stories of interview respondents provided a range of experiences for a relatively 
small set of storms, emphasizing the importance of differing experiences in shaping 
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perceptions of outcome and ultimately goal setting. Future research, and survey 
instruments, must find ways to be sensitive to the differences in experiences with 
hurricanes. 
6.3 Research Areas of Opportunity 
 The findings of this research point to several opportunities in the future. In 
essence, the elderly are a diverse and varied population group that will only continue to 
expand in scope and behavior. As such, all aspects of the evacuation decision and process 
in the elderly population bear increased scrutiny. The potential avenues below are by no 
means the only ones that exist, and indeed represent only a small portion of the potential 
studies that could be undertaken. 
 One of the most intriguing findings is the evacuation logistics at work in elderly 
households. The research record shows the importance of friends and family outside the 
household in the warning process, but few studies engage with their role in the action 
phase of evacuation. In the interviews, many of the elderly respondents stated that they 
would be leaving with their grown children. Essentially, two households would cooperate 
in evacuation rather than simply evacuating separately. In older respondents, this may 
manifest as a need of transportation or preparing their home for the storm. While 
seemingly an intuitive notion, the logistics of elderly household evacuation remains 
understudied. This is particularly the case with the elderly, whose successful departure 
from the risk zone may be dependent on another household. 
Future studies must engage in more depth with the assistance that the elderly need 
in evacuation. In particular, these studies should focus on how they fill those needs 
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through informal and family networks, and how it changes their hurricane behavior. For 
example, if the elderly evacuate with another household, how does that affect their 
evacuation timeline? Alternatively, does it change what they decide to bring on an 
evacuation, leaving behind important items that they would otherwise want to bring in an 
evacuation? Finally, does evacuating with another household alter their anticipated 
behavior? In other words, do those who plan to evacuate with their families have a 
backup plan should their children be unable to evacuate them? 
Another avenue of research presented here is the changing role of pets. In the 
elderly subgroup, the results indicate that while respondents’ pet ownership status had an 
insignificant influence evacuation behavior in the 65-to-74 group, non-pet owners in the 
85-and-older group were significantly more likely to evacuate. The research record 
discusses the potential role of pets in moderating the impact of stressful life events and as 
a supportive presence in their lives. In older adults, pets also may serve as a means to 
reduce feelings of social isolation. Perhaps, then, these increasing feelings of attachment 
to a pet might alter the behavior of elderly residents. Relatively few hurricane evacuation 
studies examine the intersection of pets and evacuation, but the findings presented here 
indicate a need for future studies. These studies should consider the factors of 
individual’s age and pet ownership as it relates to their potential hurricane behavior. In 
addition, the qualitative portion of this research found a distinct lack of understanding of 
what shelter options were available to pet owners. These findings are similar to the larger 
study conducted by Breckenridge et al. (2012). Future research should endeavor to 
expose more fully these misunderstandings, or the inadequacies within the sheltering 
options available to pet owners. 
 
163 
Finally, another opportunity presents itself in the desires of the respondents 
interviewed in the qualitative segment of the study. An overwhelming number of 
individuals stated their intention to return to the area after a catastrophic hurricane and 
rebuild their homes. While not directly related to the line of study presented here, these 
responses point to a potential avenue of study related to long-term recovery. While many 
anticipate a speedy recovery and assistance through insurance companies, many did not 
seem to consider the potential toll that the stresses inherent in rebuilding might have on 
them. Though long-term recovery research is still in its nascent stage, it may be prudent 
to consider the trajectories of impacted elderly individuals in small-scale longitudinal 
studies. In particular, to consider the desired outcome for the elderly at the beginning of 
the rebuilding stage and how their goals and priorities change throughout the recovery 
process. Observing their health and economic trajectories alongside the recovery of their 
built environment may provide an opportunity to understand who recovers after a disaster 
and why they are able to do so successfully. 
 This research comes with several caveats. For the quantitative analysis, the data 
collected as part of the evacuation survey is not representative of the overall South 
Carolina coastal population.  In addition to the age of respondents exhibiting an older 
skew, the population surveyed lacks a representative number of minority respondents, 
residents who rent their property, and tends to exhibit a higher level of education. 
With respect to the qualitative analysis, data collection took place at senior 
centers sited in coastal counties. These centers, while open to all seniors living in the 
county, provide only a small portion of the overall elderly population in these counties. 
The small timeframe available for interviews significantly affected the level of interview 
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depth, enforcing a brisk pace throughout the interview process and reducing the level of 
exploration. Finally, the procedure used for the interview process did not allow for 
interviews with homebound elderly respondents. Future research should endeavor to 
include these populations, as they may be the most at risk for evacuation failure. 
6.4 Policy and Outreach Recommendations 
 The findings of this research provide several insights into the coast-dwelling 
elderly of South Carolina, which may be useful in creating outreach approaches. One of 
the key findings of the qualitative study was the importance of family members outside 
elderly households in the evacuation process. In most cases, the elderly were listening to 
their children or grandchildren during their decision-making process, if not leaving with 
them. This is contrary to the assumption made in the literature that households adequately 
represent the whole of the family unit. In truth, two or more households may be 
evacuating as one. 
 As such, emergency management agencies could reach out not only the elderly 
who dwell within exposed areas, but also to any adult children dwelling within the area. 
They should be encouraged to develop evacuation plans for all hazards in tandem, 
spelling out what the elderly individual will need to do before evacuation and any help 
they will require in these actions. In addition, it would be useful to determine the 
prevalence of dual-household evacuations, as this behavior may fundamentally alter the 
timing and possibly the evacuation decision itself. By developing an approach that 
engages both the elderly and their adult children, agencies could address any potential 
pitfalls that might emerge. 
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 The influence of pet ownership on evacuation represents another interesting 
finding in the quantitative study and, to a lesser extent, the qualitative study. This 
variable’s impeding influence on the older elderly is somewhat troubling. Despite 
federal-level policy changes, pet ownership still exhibits a negative impact on evacuation 
in South Carolina. This finding should spur intervention on the part of emergency 
managers, as it might manifest with other hazards such as floods and wildfire. 
Government agencies should distribute lists of pet-friendly shelter options, including 
those that may seem obvious in the eyes of the public, through every available outlet. 
Agencies should also work to debunk or address stories about pet refusal at any shelter, 
and develop checklists for proper pet evacuation (including assistance options). Local 
businesses including veterinarians and pet-care stores could assist in the distribution of 
these checklists. Similar to Breckenridge et al. (2012), it seems as if there still exists a 
great deal of misinformation regarding pet evacuation along the South Carolina coast. A 
concerted effort is required to stop it. 
 The importance of retirement in the evacuation decision is a large and open 
question, but its impact on evacuation in the quantitative study is troubling to say the 
least. As Baby Boomers retire without the same economic assurances of their 
predecessors, they may return to wage work in restaurants and retailers. They may not 
flee due to workplace obligations and the fear of losing their job should they leave too 
early (Elder et al. 2007). An awareness campaign targeting employers, or perhaps a 
citizens’ hurricane evacuation “Bill of Rights”, should be created to dispel any concerns 
and to address any outstanding problems related to evacuation and the workplace. 
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 Two final concerning items are the traffic worries and gender. In the qualitative 
study, some individuals stated they were unlikely to leave. Some cited concerns about 
traffic as the reason, and were uneasy about evacuating again for fear of a traffic jam 
stranding their vehicle on the highway as a hurricane overtook them. It is incumbent upon 
emergency managers and others in government to assuage these concerns as much as 
possible in order to decrease related evacuation failures.  
Finally, results from the quantitative study demonstrated the female variable to be 
a strong evacuation facilitator. This indicates that females are significantly more likely to 
evacuate than males. This trend intensified between age groups, culminating in females 
being twice as likely to evacuate. There also existed a notable disparity in male 
membership at senior centers visited as part of this research. These centers, in addition to 
providing meals and social interaction, also assist in their members’ hurricane 
preparations. Community-dwelling elderly males may be missing out on these services, 
and could represent a more socially isolated group. Therefore, agencies should target 
elderly males dwelling within the community, as they may not use government resources 
such as senior centers to the degree of their female counterparts. They may less prepared 
and have fewer social contacts, particularly those who are widowers. 
6.5 Research Contributions 
 Research into the importance of age in hazard behavior should continue to garner 
interest in the academy, government agencies, and non-governmental organizations. As 
the United States and the rest of the developed world becomes increasingly older, the 
challenges of communicating with the elderly and coping with their differing conditions 
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as pension structures change and their distribution among hazard zones changes. A 
growing number of studies concern themselves with revealing the differences in elderly 
disaster response and behavior, but few engage in depth with how those differences occur 
between age groups. This dissertation primarily aims to examine more sharply the 
differences that exist between not only the elderly and the younger population, but also 
the differences that exist within the elderly population as well. 
This research contributes to the greater body of literature in several ways. First, it 
uses data from the 2011 South Carolina Hurricane Evacuation Survey to demonstrate the 
differences in the influences of evacuation behavior between different age groups living 
along the state’s coast. It found not only varying degrees of factor influence on 
evacuation decision-making, but also differences in which factors exhibited a significant 
impact between weak and strong storm severities. These differences were not only 
apparent between the elderly and non-elderly populations, but also between the elderly 
subgroups as well. These findings suggest that future research must strive for a more 
nuanced engagement with aging populations and with age as an indicator of evacuation 
behavior. 
This study also finds some similarities along the lines expected from the 
literature, such as being female or exhibiting higher risk perception. It also added to a 
growing number of studies revealing the differing impacts of different types of hurricane 
experience, finding a consistent impact on behavior across age groups. In using a causal 
model approach, this dissertation also demonstrates the interaction of evacuation 
influences leading to the ultimate evacuation decision. The study also reviews the 
evacuation problem from the perspective of the Social Cognitive Theory, demonstrating 
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the framework’s usefulness in assessing evacuation behavior. The results of the 
quantitative and qualitative studies highlighted different aspects of the theory, including 
the multi-faceted component of self-efficacy (Bandura 2002) as well as the representation 
of sociostructural factors serving as both facilitators and impediments. 
This dissertation makes practical contributions in that it provides an assessment of 
the influences of various factors on evacuation behavior using data gathered from 
residents along the South Carolina coast. It provides an inferential statistical analysis of 
coastal hurricane behavior, and assesses these behaviors in the context of a “hurricane 
savvy” population. It provides the basis for an internally sound for the creation of 
hurricane evacuation indicators. While the use of indicator measures is common in other 
disaster research fields (Cutter et al. 2003, Cutter et al. 2010), this dissertation brings 
such indicators into the purview of hurricane evacuation research.  
This dissertation’s combination of quantitative and qualitative approaches 
provides insights beyond those often provided through traditional methods.  As the 
population of the United States continues to gray, it is necessary that approaches to 
disaster research account for these changes and what the challenges they entail. It is the 
hope of this researcher that the approaches advocated here and the findings revealed as 
part of this study provide find applications throughout the disaster research field, and 
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APPENDIX A – QUESTIONS DRAWN FOR QUANTITATIVE ANALYSIS 
 
The quantitative analysis drew questions from the 2011 South Carolina Hurricane 
Evacuation Survey to assess particular variables. Below, each independent variable is 
associated to its related question on the HES questionnaire (Table A.4 and Table A.5). 
The tables below list the indicators Risk Perception (RP) and Social Support (SS), but the 
main body of this dissertation discusses their composition in detail.
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Table A.1. Variables and attendant questions from South Carolina HES 
Variable Name Survey Question 
Means of 
Measurement 
Risk Perception (Detailed in main document) Indicator RP 
Mobile Home 
Which of the following best describes 
your current address? 
1 for mobile home 
resident 
0 for other home type 
Female Gender Are you male or female? 
1 for female 
0 for male 
White 
What do you consider as your racial 
background? 
1 for white 
0 for other race 
No Pets 
Please specify the number of pets that 
you have.(Included if checkbox  “I 
don’t have any pets” was checked) 
1 if no pets in home 
0 if pets in home 
Evacuation Plan 
Has your household or family talked 
about what you might do if you had 
to evacuate your home for a 
hurricane? 
1 if has evacuation plan 
0 if no evacuation plan 
or if didn’t know 
Hurricane 
Experience 
Have you experienced a hurricane 
before? 
1 if hurricane 
experience 
0 if no experience 
Evacuation 
Experience 
Have you evacuated for a hurricane 
before? 
1 if evacuated before 
0 if never evacuated 
before 
Social Support (Detailed in main document) Indicator SS 
Age of 
Respondent 
How old are you? Age of respondent 
Income 
Which of the following best describes 
your total household income in 2010? 
Categorical 
Tenure 
How long have you lived at this 
address, in years? 
Number of years living 
at location 
Children 
Of these people [living in household], 
how many are under 18? 




Table A.2. Variables and attendant questions from South Carolina HES, continued 
Variable Name Survey Question Means of Measurement 
Northern 
Conglomerate 
(No related question, identified 
through internal survey control 
number) 
1 if Northern resident 
0 if not 
Central 
Conglomerate 
(No related question, identified 
through internal survey control 
number) 
1 if Central resident 
0 if not 
Southern 
Conglomerate 
(No related question, identified 
through internal survey control 
number) 
1 if Southern resident 
0 if not 
Category 1 or 2 
Residency 
(No related question, identified 
through internal survey control 
number) 
1 if Category 1 or 2 
evacuation zone 
0 if not 
Assistance 
Would anyone in your household 
need assistance from outside your 
family in order to evacuate or 
require any sort of special care in 
a shelter? 
1 if needs help 
0 if no or don’t know 
Retired 
Which of the following best 
describes your area of 
employment? 
1 if retired 
0 if not 
Renter Do you own or rent this address? 
1 if renter 
0 if owner or if didn’t 
know 
 
 
